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Wi 4 Radiola 
on the Front Porch 


A Radiola Regenoflex on the front porch— 
and that porch can be way up in the moun- 
tains, or off at the seashore—but it’s not too 
far away to be in on the fun. 


The improvements in its mechanism offer 
greater sensitivity and greater selectivity; 
clearer tone; and complete simplicity. Where 
quality of reception counts as much as dis- 
tance, the Regenoflex is the receiver for this 
summer's fun! 


“There's a Radiola for every purse” © 
Radio Corporation of America 


233 Brondway, New York 10'S. La Salle Se, Chicago, 
"$35 Caltornia Se, San Franciaco, Ca- 


Radiola 


Radiola Regenoflex, with Radiola 
‘and 4 Radiotrons 
WD.11; with space for batteries 
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Announcing —The New Models — each a leader in its i 


Crosley 51-A, $14.0 A, $18. 
xy S1-A, $14.00 Crealay £0, 91450 Crosley 50-A, $18.00 


Guaranteed Satisfaction at a Reasonable Price 
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Write for Descriptive Circular For Sale by Good Dealers Everywhere 


® THE CROSLEY RADIO CORPORATION 


POWEL CROSLEY, J, President 
517 ALFRED STREET CINCINNATI, OHIO 


Licensed under Armstrong Crosley Owns and Operates 
U.S. Patent No. 1,113,149 TaS-Tateeey Broadcasting Station WLW 


Popular Science Monthly 


Most Wonderfully Illustrated Magazine in the World 


Published in New York City at 
225 West Thirty-ninth Street 


AUGUST, 1924; Vol. 105, No.2 
25 cents a Copy; $2.50 a Vear 


In This Issue 


Coming Next Month 
SEeeeryg eee" 
Can Science feed you and me? Can chemistry supplant Nature's 2 Sane 
intricate processes of growing life, making us independent of crop 
failure and banishing forever the fear of hunger and famine? In 
Poputar Science MontHty next month Ellwood Hendrick. Se.D., 1 
nationally famous chemist and author, will tell you what our chemical 
laboratories are doing to solve the world food problem. i} 


A.new era of sport, with the sky as « playground and the earth 
ss the grundetend, bo ove of the foscinating promioen of Pooant progrest 
in aeronautics, "Witness the Air Circus with ita "jumping balloons,” 
ble tag, and other exciting but harmless fun among the cloud, 
sihich estually arrived isreummer, ‘In snother of Wea delightfed 
forward-looking articles, Lieut..Comm. Fitzhugh Green, U.S. N., 
i of aeronautics into the field Pi safe and sane sports. 


Have you a cold? Do you know that a sure, safe, and easy cure 
for it hae been discovered Wythe ‘Chemical Neier Service of the 

wrmy in the use of chlorine, the poison gas em, ‘as a weapon of 
wart’ No doubt you bave reed of this & and have wondered 
just how effective it ‘The truth about the chlorine treatment and 
its important results will be told next month. 


Mechanical tricks of the ‘“grifter”—the cunning gamester 
who pockets your money in games of “chence and skill” at the traveling 
carnival—will be conf and explained by a retired showman. 
You'll be interested in learning why it's so hard to knock down the 
canvas-covered cat and win a prize. 


And more than 200 other fascinating articles and pictures 
aiving you all the news of science and invention, together with 
practical ideas for radio, the automobile, the home, the home 
workshop, and the use of tools and machinery. 
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If You Want 
Bigger Pay zis 


FREE 
TEST 


There’s a sure way to increase 
your earning power. And here 
is such an opportunity. Look 
into it—you may recognize it as 
your one chance to earn the 
biggest money of your life. 


iN 


quick 
present § 
average ambition. 
do not quickly make more mone 
blame but yourself. 

Don’t take my word for it. By a simple free test 
fone you can make in the privacy of your home—you 
will know that every word I say is 
true—or otherwise, The test does 
not obligate you or cost you one 
penny. But make it! Then judge 
for yourself. It has proved to be 
THE opportunity for thousands. 
They have found the way ger 
pay—are now earning from five to 
twenty times as much as formerly 
And the beauty of it is they enjoy 
every minute in the day’s work. 
‘They are their own bosses 


A Field of Unlimited 
Opportunities 

The thousands who have made this test before you, 
and who are now making the money you would like to 
make, are now salesmen. Ninety-five per cent. once 
thought they were not ‘cut out for selling,” that sales- 
men were “born” and not made. They found it was 3 
fallacy that had kept them in the rut. They discovered 
that any one with proper training can sell, and they are 
making from $5,000 to $10,000 a year because they had 
the vision to recognize opportunity. 

‘Are trained salesmen in demand? 
affidavit on this page. 


Thousands Have Proved It 


For instance, Ellis Sumner Cook, 58 Superior St., 
Oak Park, IIL, left a $25 a week job and last year 
made $9,000!" H. D. Miller, a Chicago boy, was 
making $100 a month as a stenographer in July, 1922. 
In September, 3 months later, he was making $100 a 
week asa salesman. W. P. Clenny, of Kansas City, Mo., 
stepped from a $150 a month clerkship into a selling 
job at $500 a month. He is making $850 a month now. 
M. V. Stephens, of Albany, Ky., was making $25 a 
week. He took up this training and now makes five 
times that much. J. H. Cash, of Atlanta, Ga., exchanged 


you ready for a shock? 
hen, let me tell you that if you have average 
and can read and write, the 
y for you to double or ‘triple your 
> earn enough money to satisfy any 
And after reading this offer, if you 
you have no one to 


Look at the 


his $75 a month job for one which pays him $500 a 
month. O. H. Malfroot, of Boston, Mass., stepped into 
a $10,000 position as a SALES MANAG! 
thorough is thi Alll these su 

to this easy, fascinating and rapid way to master certain 
invincible secrets of selling. 

These men were formerly clerks, bookkeepers, factory 
workers, farm hands, mechanics, machinists, chauffeurs, 
firemen, motormen, conductors, ete. Their success 
proves that previous experience or training has nothing 

h success in the selling field. 
es that any man who wants 
to, and who is willing to put in a few 
hours of spare time each week, can 
quickly get a selling position’ and 
make big money. And they started 
with this free test. 

Why don’t you make this free 
test and prove, to your own satis- 
faction, that a bigger salary is cas 
to get? The test is contained in a 
free book, “Modern Salesmanship,"” 
which we'will gladly send you withe 
out obligation. After reading the 
book through you will ask yourself 
the questions it brings up. The 
answers will show you whether you can get away from 
the humdrum, small-pay job for the lucrative and 
fascinating work of selling. 


Make This Free Test at Once 


Don’t turn this page until you have 
clipped the coupon, filled it out, and sent 
it on its way. It may mean the turning- 
point in your life. Write now while the 
impulse to succeed is upon you. 


NATIONAL SALESMEN’S TRAINING ASSOCIATION 
53 W. Jackson Blyd., Dept. 15-K, Chicago, Illinois 


National Sleumen's Training Association 
153 W, Jackson Blvd, Dept. 15-K, Chicago, Ilinots 


1 Gentiemen: 1 will accept = cony of “Modern Salesmanship” with the 
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for Popular Science Readers 
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Rosse, Tennessee, 
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Learn at Home 
toEarn 
$12 to $30. Day 
Even th 


that outelase al “other 
trades, "But T will make you 
tore than an electrician. In 


1 few short months you can i 
bean eearn | farmec® dete 
ing’ 812,00 to $30.00 a day 


Twill do this for you right 
in your own hameandin your 
spare time. Follow my st 

plifed, ‘easy to understand 
method and you will quickly 
learn to fill any one of the 
many big jobs that are con- 
tioually open to trained men. 


Other Men Like 
You Are It. 
‘You Can Delt foo 
Last year 4280 of my 
students and graduates re 
jorted better Jobs and. pay 
rcreases. The names of 
some of them are in the panel 
Sirectly above. These! men 
ail carn from $60.00 "to 
$200.00 a wock and they are 
the happiest and. most pros 
perous’ bunch of "men you 
Ever saw, You might call luck if one or a 
flozen of them jumped from litle “two. by 
four” jobs into the big pay class but when 
thousands have done it you know positively 
that my training alone was responsible and 
that ft will do the same for vou. 


Lack of Experience 
or Education Is No Handicap 


Tf you have the average man’s 
cllience and can read and write, can 


Learn Elect 


PLECERICITY 
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5 to $10,000.00 a 
t just the job you want and back it all up with a 
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home study training. There 
fg) nothing else anywhere 
ar ee eas 
[tis the simplest, easiest to 
understand, and yet the most 
thorough "and. 

Course of electrical ta 
in the Country today. 
it, any ambitious man, re- 
gardless of age, lack of edu- 
Cation or experience, can 
quickly become a big success 
fh the wonderful, fast grow- 
ing field of electricity. 


Electrical 

Outfit and 

Tools—Free 
Awhole Outfit free. 
Everything you need 
—tools, instruments, 
material and areal 
‘workable motor. With 
ti Out you do 
practical work right oa 
the jump. You don't 
have to buy a, single 
thing—T give it all to you 
free because a good working outit ie neces 
sary and I want my studenta to have the best. 


‘Send for My Free Book 
—the Vital Facts 
I want every ambitious man in the 
epee ae ir 
soe fecha eat 
aoe 


ted omy 
Mai. $23 N 


Mail Coupon Now 


With my book I will send you alsoa. 
proof lesson, a credit check for $45.50, my 
money back guarantee bond—a whole 
Recast teresting, money making facts, 
Ria coupon no wile the desire for 
is upon you. Mailitandthendecide 
{f'you want to stick on a small pay, no-ue 
{ture job or be a $3,500 to $10,000.00 a year 
Electrical Expert. Now. 


L, L. COOKE, Chief Engineer 


Chicago Engineering Works 


2150 Lawrence Ave. Chicago 
Dept oC 
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CARPENTRY 


SELF TAUGHT 77 


Spare Time a Teaches Profitable Trade—Solves Problems 


Over a hundred million do worth of building is be-| Condensed Contents of Audel’s New Guides 


ng done every month! 


working ude, Carpenters everywhere ‘il cell you that Audet 
New Guides are a Good Set 


New deni Modern Methods -Short Cuts 


Fem the ay 
specie and practical "Ai 


Best Friend|_. © 


PER MONTH-ENTIRE SET 
FREE EXAMINATION 
POCKET SIZE-FLEXIBLE COVE! 


11600 PAGES~3700 ILLUSTRATIONS 


"4 + 
Auons} | AvveiS? | Auoeds| 
CanpenreRs (CARPENTESS |(Canpentees 
AND ‘ANE 
Buitbers | | BUMDER® | BurebeH® 
Guive Guipe, Guive 


Inventions 
Wanted! 


‘OV can now learn how to train your 

plod long ecietie inventive lac, 

No. longer. Tet, your mind 
wander in unprofitable fields, You can learn 
how tothinke of worth-while ideas and make 
your ideas pay you money. The trouble 
‘with most people is that they do not know 
what to do with their ideas. | Millions of 
dollars go to waste because of these un- 
developed ideas. Now for the first time yo 
canteen to harness your thoughts and make 
them work for you! One little inventi 
properly. developed, may make you 
dependent for lifet 


*112,600 
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ra eee or 
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get ‘one of these prizes—some of them 
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You Can Do It 
At Home 


If you, have ever had an idea for an inven= 
lon, or Ifyou would Uke to become a spare 
me oF professional inventor, pee what. this 
fascinating new course can do for you. Fiten 
famous inventory now teach you at home the 
fers ef invention show ot how to fet the 
formation you want. how to pertect your 
{Ideas quickly, what to invent, and {just as 
Important) What not to Invent. You also 
earn how to avold the mistakes whieh cont 
many inventors thousands and thousands 
Adollars.”" This ‘complete course teaches 
‘everything You wart to know-how to” ge 
Baten how to protect yur mace hte how 
one of your invention to get the greatest 
Ponlbie profits, and hundreds of other facts 
Bhout lavention worth fortune to you. 


WriteFor This FREE Book 


Ye" expiants 
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Dept: 28, Winner Building, Rochester, N.Y. 
Plena send me without cost or obligation your free 
oat Fhe Selence of Invention.” 
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ELECTRICITY 


taut by 


Indigduallnatevetion 
Waite for FREE Ups eatlet 
THE NEW YORK 
ELECTRICAL SCHOOL 
0 Wea Th St, New Yok City 

‘Open All Summer 


Automobile Pattern 
Drafting 


By F. X. Morio 


A concise course of instruction in 
ing out complete patterns for hoods, 
cowls, bodies, guards, fenders and other 
sheet’ metal parts with chapters on 
stamping, painting and finishing. In 
addition ‘there are ten detailed blue 
prints 15 x 18 inches wide, and also 
many useful. tables. 


Fully illustrated, $3.00 


Automobile Painting 
By F. N. Vanderwalker 


ia ve book the palstiog Ceiba Saf 
and the repainting of old ones by ecvera 
dlflrent methods are fully covered: 
tools and materials are described and 
strated and working methods are 
arly explained. 


200 pp. Titus. Price $1.50 
Popular Science Monthly 


225 West 39th Street New York City 
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Modern Carpentry 
FRED. T. HODGSON 
Tac moet practical end complete work ca 
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‘More Money Making Opportunities 
‘on pages 4 to 17 
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= | Want a ride 
* toBigPay? 


/Comeon 
N. Get into 

< the 
AUTOMOTIVE GAME/ 


Earn $75 to $200 a Week 


‘That’s the money for you! And you can have it! 
Why not? The jobs are open—they’re calling for 
trained men to fill them—all you need to walk 
off with a $75 to $200 a week job is training. Get 
it! Here’s how:—Give us an hour a day, spare 
time, and we'll quickly put you across to big 
success in the Automotive Game. We've done it 
for hundreds of fellows just like you—men with 
perhaps less education, brains and ability. These 
fellows are holding down big money jobs—run- | 
ning their own business—making something out 
of themselves—YOU can do it toot For the sake of your 
dollars and cents future, vend the coupon today, and find 
‘out just what we ean do for you. 


Learn at Home From 20 Master Experts 


Here's a course written not by one man, with the narrow, | 
‘one-man viewpoint, ut by 200ftheeountry'sbrainiest,most | 
Siccessful Automotive Experts. Fits you for adorn big Ca 
pay jobs. ‘Shows how to start and build a successful busl= 

Pessofyourown. Learnitallat home,insparetime,under as 

2 money back guarantee of results and satifction. j 


WRITEJ Set Our FREE Auto Book 
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— AmericanSchool _ 


ACTS Automotive Division 
Drexel Ave. and 58th St. 


"Seana at Home toBoss the Job 
EARN? 5500 10° 10000¢ YEAR 
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RAILWAY MAIL CLERKS 
$1600 to $2300 Year 


MEN—BOYS, 18 OR OVER SHOULD 
MAIL COUPON IMMEDIATELY 
Steady werk, No layoft Paid sacations 3 ses 

‘Count 7 
ooo pay og cen = oune 2 


‘on pages ¢ to Ii 
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HOLES LEAK NO AIR 


POPULAR SCIENCE MONTHLY 


| Money Making Opportuni 


See ee pee 
= 


‘eeuaina Wet maiscet Caper, 


pe 


SaaS oS 


sendine owen wo, alan Sieben eters 


‘Mere Money Making Opportunities 
‘on pages tol? 


“I’m Going to Make 
More Money!” 


“T'm tired working for a 
small salary. I know I have 
just as good a head on me as 
Fred Moore and Bob Roberts, 
for we used to work side by 
side, But they've gone far 
ahead of me. 


“Why? Because they saw 
the value of special training, 


i) and I didn’t. 


“But [know better now. If 
the International Correspon- 
dence Schools can raise the 
salaries of men like Fred 
Moore and Bob Roberts, they 
can raise mine, too! 


“If they have helped others 
to advance, they can help me. 
To-day—right now—I'm 
going to send in this coupon 
and at least find out what the 
1. C.S. can do for me.” 
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‘More Money Making Opportunities 
‘on pages 4 tol? 
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tions; the Paper Industry; Expl 
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Elements 


of 
Industrial Chemistry 


By Allen Rogers 


Water, Its Uses 
Sulphuric Acid; 
and Inorganic 
Compound 

Products; 


Pras und Waves 
sap Powder and C 
ntial Oils; Resins, Oleo-K 


20 py Tltus, Price $3.00, postpaid, 


The Vest Pocket 
pa 


The Vest Pocket 
Lawyer 


\ complete law course—clearly ana- 
lyzed in understandable English, Tt is 
& daily guide—a manual of reference 


360 pp. 


poston, 


The Real Estate 


Educator 


i, leasing and sub-letting of 
Estate, contracting, for erection or 
repairs, mortgaging, transferring, . ine 
suring, ete 


6 pp. 
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225 West 39th Street, New York, N.Y. 


Price $2.00, postpaid. 
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He Climbed... 
from $60 a month 
to $10,000 a year 

Ten thousand a year! That is what a 

Non Carolina man is averaging —cven in 

dail years~as parmer in ant independent 
Uf Cenited Public Accountants. Yet 

rs ago, when he started the study 
ligher Accountancy under the LaSalle 
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Just Out 
A NEW AND GREATER 


Dyke’s Automobile 
Encyclopedia 


A Practical Book for Everybody 


The 


this book a 
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This Book Will Teach You to Become 


An Expert Automobile Repair ma 
‘only on testing, adj Fepal 


ators, start 
te. Diagnosing any 
trouble will be 


Don't wait—Order Now! 
Cloth $6.00—Limp American Morocco 
‘$7.50 Postpaid 


Automobile 
Repairshop Shortcuts 
A book for the repairman, with over 1,900 


time and labor-saving eds and 


fear 

Thanaging and equipping the shop, ete 

256 pp. 9 x 12, 1,500 Illustrations. 
‘Cloth, $2.50. 


The Motor Truck 
one ERLE En 


fives in detail all: mechanical operation 
Sith instructions on care and repair. 
For the truck owner there are thrce cost 


13th Edition 


man will find | 
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systems; together with forms which enable | — 
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of lighting and power systems in 
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Your Radio Set! 


Fill the room with radio from distant 
stations without changing your set. 


Simply plug in the Music Master Power 
Unit between your set and the reproducer, 
and enjoy stronger and better radio, ‘Thus 
you will have loud-speaker volume from a 
one-tube receiver, or greatly increased vol- 
ume from a larger set, 


In shape and finish the Power Unit is 
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Music Master Radio Reproducer. : Oper- 
ates from the “B” batteries of your set, 
“A” batteries come with Power Unit and 
are mounted inside. 

Don’t discard the small set—amplify it. 

Let your radio dealer show you the re- 
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Reproducer. 
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"The rmalewt tol was tow bite; the exter one too eft 
“The argent wrench paused the tats, Mote the 


Indentation enused ty premure Of @ superhardencdstee ball 


By Collins P. Bliss, M.A. 


Director of the 
Popular Science Institute of Standards 


N OPEN-END wrench that sells 
for 10 cents looks the same as a 
‘wrench that sells for 30 cents. But 
Looks are only “akin deep.” It is what is 
under the finish that determines whether 
a wrench, or any other tool, will stand up 
under the wear and tear of everyday use. 
Usually the only way a layman has 
been able to tell whether a tool will do the 
work for which itis designed has been by 
actual use. But now, by buying tools 
that have been approved by the Popular 
Science Institute of Standards, the lay- 
man is assured of satisfactory service. 
Before the Institute approves a tool it is 
‘subjected to severe laboratory tests and 
critical examination by the Institute's 
enginee 
In the ease of an open-end wrench, for 
‘example, the first testis the hardness test. 
Such a tool may be made of steel so soft 
that its jaws soon would become deformed. 
On the other hand, the steel might be so 
brittle that strong pressure on the wrench 
would break the jaws, Somewhere be- 
tween these two extremes of hardness and 
softness is a happy medium that is ideal 
for the manufacture of tools of the highest 
quality. 


NCLUDED in the $300,000 worth of 
testing apparatus available in the 
laboratories where Popular Science In- 
stitute of Standards’ tests are conducted, 
are two ingenious machines that are used 
‘to determine exactly the hardness of tool 
metals. One is called the "“Brinell” Test- 


ing Machine; the other, the Shore sclero- 
seope. 

the “Brinell” machine the wrench is 
placed so that a super-hardened steel ball 
rests on the spot to be tested. The ball is 
pressed into the metal. The depth to 
‘which it can be pressed provides the basis 
for calculations showing the hardness of 
the metal. 


JF THE indentation near the jaws of the 
wrench is too great, it is obvious that 
tthe steel is too soft. If the indentation is 
not sufficiently great, the steel is too hard 
and brittle. In either case the tool is 
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‘The above seal on an advertisement 
indicates that the products referred 
to have been aj after test by, 
the Popular Institute of 
Standards. 


Popular Science Monthly guaran- 
tees ‘article of merchandise 
advertised in its columns. Readers 
‘who buy products advertised in Pop- 
Ular Science Monthly may 

that these products will give 

lute satisfaction under normal and 
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ejected by engineers of the institute, 

Tn the Shore seleroscope the tool is 
struck by a small  diamond-pointed 
hammer falling freely from a height of 
about 10 inches, By measuring the re- 
bound of the hammer, engineers ean deter- 
mine the hardness of the steel. By drop- 
ping the hammer on various parts of a 
tool, we can ascertain whether the steel 
fon the edge, or near the edge, is hard 
enough to stand up under use, und 
whether the shank is not too hard for 
the proper toughness. 

‘These hardness tests are extremely iin- 
portant in testing not only wrenches, but 
almost all tools, In a wood chisel, for 
‘example, if the metal is too soft, the edge 
‘s00n will wear and the chisel will not cut, 
On the other hand, the steel may be #0 
brittle that a slight force will chip the 
edge. Even in a hammer it is posible 
that the metal may be too hard or too 
soft. A saw requires varying degrees of 
hardness, ranging from very hard at the 
teeth to comparative softness in the buck 
of the blade, 

Hardness is only one of the many quali- 
ties for which tools are tested before they 
are approved by the Institute. When you 
purchase tools approved by our engineers, 
you know that you have a product that is 
‘correctly designed and will withstand 
normal usage. 


Send for tist of Approved Products 


Porviak Sciexce Moxtuty will be 
glad to furnish, upon request, a list of 
Radio and Tool manufacturers whose 
products have been tested and approved 
by the Popular Science Institute of 
Standards. 
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A Wonder House of Science 


When President 
Coolidge recently dedi- 
cated the beautiful new 
ational home for sci- 
ce, opened at Wash- 
ington, D. C., by the 
National Academy of 
‘Sciences and the Na- | 
tional Research Coun- 
cil, he deciared that | 
“themagnificentbuild- | 
ingpredictsa new dayin | 
| 


scientific research.” In 
the following article 
Mr. Brown tells of a 

sit to this great public 
thrine of | knowledge 
and of the wonders he 
found available there to 

rican, 


every An 


EW woeks ago I 
had the thrilling 
experience of vis- 
iting a modern 
house of wonders where 
plays the host. 
This house of wonders 
in w stately building of 
creamy marble, pictur- 
‘esquely situated near the 
banks of the Potomac at 
Washington, D.C. Tt 
was erected and opened 
recently by the National 
‘Academy of Sciences and 
the National Research 
Council to provide 
‘science with a place to 
keep open house for 
friends, old and new; to 
entertain them, thrill 
them and amaze them by 
4 display of the marvels 
of nature and the newest 
discoveries of scientific 
workers 

‘The place is neither 
‘museum, seientif labor- 

nor theater. And 

nd 

more. The glass cases 

for exhibits and the 

familiar warning “Hands 

Off!” of the conventional 

museum are conspiet 

ously absent, The exhibits are in plain 
sight, unguarded and unprotected, 

‘More, you and I, when we call on 
science in its new home, are urged and 
invited to handle the exhibits, to play 
with them and experiment with them as 
much as we please. Though they are 
made up in great part of the most delicate, 
intricate and expensive instruments of the 
modern scientific Inboratory, they are no 
reserved for the exclusive use of experts, 


By Raymond J. Brown 


‘spectrum ae som to coieide with thove 
Sak im the center of the pedestals 
[rvicced an image of the ut on which 


Soa con oe eonspoes 


as would be the case in a 
and I, whether we be sci 
‘casual sightseers at the 
are permitted to make free use of the ap- 
paratus 

On every exhibit are attached plain 
directions, which instruct us how to turn 
the switches, to press the buttons, to 
focus the eye pieces. 

‘The purposes of the experiments are 
explained; we carry them on with our 


own hands, observing 
the details of the succes- 
ssive stages with our own 
eyes, and we appreciate 
the ‘significance of the 
conclusion as we never 
could were we merely to 
read of it or to hear it 
discussed by a lecturer, 
No theater could provide 
spectacle more amazing 
than this almost bewil- 
dering array of scientific 
wonders, made tangible 
and understandable to 
all who come to wee. 


HIS new national 
home of science ix 
tan institution unique in 
all the world. Tta founda- 
tion marks a tremendous 
forward step in, the 
efforts of present-day 
tists to convey to 
rerage man an ap 
preciation of the im. 
portance and purpose of 
scientific research, 
Scarcely had I stepped 
nde the massive bronze 
doors, whose 
panels graphically depict 
the history of “science 
from Arintotle to. Pa 
teur, when T was co 
fronted by visible proof 
of 4 fundamental marvel 
of creation, yet. one 
which, even’ in this en 
lightened age, many per- 
sons undoubtedly accept 
largely on faith—the ro- 
tation ofthe earth about 
the sun. 


N THE center ro- 

tunda, suspended by 
a wire from the top of 
the 60-foot dome, a 
great brass ball ‘was 
swinging slowly back and 
forth like the pendulum 
of a huge clock. On an 
ornamental pedestal just beneath it lay a 
brass plate, its surface ruled with fine 
lines radiating from its center. A 
pointer at the bottom of the oscllat- 
ing brass ball made it simple to pick 
‘out the Tine with the direction of which 
the movement of the pendulum coin- 
ided. 

‘Tmade note of the line along which the 
pendulum was swinging, but when T re- 
turned to the rotunda several hours later, 
2 
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the pendulum was no longer following 
that line. It was moving along another 


line at an appreciable angle to the direc- 
tion of the first line. 

Apparently the swing of the pendulum 
had changed. But actually it had not, 
‘The direction of its oscillation was exactly. 
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which we are frequently and more or less 
unpleasantly reminded these days when 
almost everybody is interested in radio, 
fs atmospheric electricity. We realize 
that the air is full of electricity every time 
static crackles in our earphones or loud- 
speaker and interrupts the radio program 

‘we have been en- 


Front view ofthe Wonder House of Science, Wh 
‘Toowt of 8.980.000, emt dedicnt to promote pop 


the same as when Lhad ob- 
nerved it first. What had 
happened was that the | 
earth had turned beneath it! 


EVEN before observing 
this pendulum for the 
first time (acientists call 
this apparatus the "Fou- 
ccault pendulum”), T had 
been brought face to face 
with the fact that there are 
‘many amazing things about 
this earth of ours that most 
of us, plodding along about 
our workaday affairs, recall 
quite as infrequently’ as we 
do the fact that our seem- 
ingly stable earth is con- 
tinually whirling through 
space, 

‘There is the matter of 
earthquakes, for example. 
Ordinarily we hear only of 
the great disasters, such as 
the one that occurred Inst 
year in Japan, but earth- 
quakes happen rather fre- 
quently—10,000 times a 
year, once at least every 
hour, ‘according to the latest testi- 
mony of the scientists. ‘There was graphic 
evidence of that fact on the broad record 
ing tape of the new type seismograph 
that was the first thing I saw when I 
entered the building. 

Here and there on the paper roll clicking 
through the machine were jagged breaks 
in the straight line that the recorder ordi- 
narily describes. Each break was the 
record of an earthquake that had occurred 
somewhere in the last few days. They 
were small quakes, mere tremors, as T 
could see by comparing them with the 
record of the Japanese disaster, framed 
‘on the wall behind the instrument; yet 
they constituted a reminder that our 
‘solid” earth consists merely of a shell 
surrounding a comparatively soft core; 
and that the outer covering is likely to 
bbreak and slip at almost any time. ‘There 
is a strange fascination in watching this 
instrument—waiting for an earthquake to 
‘occur so that you may see its vibrations. 

Another phenomenon of nature, of 


a. @ 


joying. Just across 
the way from the 
seismograph, on 
the other side of 
the entrance hall, 
T found an instru 
ment that registers 
ind measures the 
amount of atmos- 
pheric electricity 
‘quite as readily as 
you would check 
up the voltage and 
amperage of your 
radio or automo- 
bile storage bat- 
tery. Alongside of 
this was an instru- 


Slants at the te 


ment called the “‘magnetograph,”" 
which records the presence of ele 
tricity inside the earth, and clearly 
demonstrates that our earth is actually 
great magnet. 


HERE is a definite connection 

between the facts that these in- 
struments reveal. Both the earth 
and the air above the earth get their 
electricity from the sun, which, scien- 
tists say, is continuously bombarding 
us with a storm of electrons. Sometimes 
the surface of the sun bursts forth in great 
whirling eruptions. From these the 
bombardment of electrons pours out with 
anew intensity. ‘The terrific electric hail 
is hurled against the upper strata of the 
earth’s atmosphere. Then we see the 
aurora borealis. Terrestrial electricity 
increases correspondingly with the usual 
activity of the sun, often to such an extent 
that telegraph communication is inter- 
fered with. Once it even burned out an 
‘ocean cable. 


‘These instruments—the magnetograph 
‘and the electrograph—searcely more re- 
markable in appearance than a small 
telescope, record the causes of these amaz- 
ing phenomena, Marvelous instruments, 
you will probably say, as T did. But only 
1a few steps away from them ean be seen & 
still greater marvel—the cause, the actual 
‘source of the phenomena—the sun itself. 


CON, THE pedestal in the center of the 
rotunda above which the Foucault 
pendulum moves slowly back and forth 
is a white disk—eight inches or so in diam~ 
From the dome above a bright beam. 
of light plays on this disk, illuminating its 
center with a dazzling circle of light, six 
inches across. This circle is an image of 
‘the sun, ingeniously projected on the table 
bby mirrors and a lens in the dome. 
Examining this closely I saw several 
faint specks. ‘They appeared ax if they 
might be streaks on the white disk, or the 
images of dust spots on the surface of the 
lens above. Actually, though, they were 
images of the eruptions in the sun from 
which the rain of electrons 
pours on the earth, 
Sun-epota, astronomers 
all them, mysterious vo 
tices of fiery gases that exert 
4 profound influence on our 
weather and climate, Wat 
them for a few minutes, und 
they seem stationary and 
unchanging. Come back 
the next day, though, and 
the form of the spots has 
changed and thelr positions 
have shifted, for the sun is 
rotating even as our earth is 
hat pedestal I found a 
veritable wonder box in it- 
self, At one side of it was 


‘Aa everyday wonder of the microscope— 
‘ow the gure 2” written i nk on a plas pce 
paper. appears when ghly mampnied 


aan eye piece. Looking through this I saw 
tthe beautiful spectrum of the sun with its 
seven colors, one melting into the other 
through intervening shades that made it 
difficult to say where one color ended and 
the next began. 

‘This spectrum is produced by permit- 
ting light from the solar image on the 
pedestal to pass through a narrow slit to 
an optical grating at the basement floor 
where the white light is resolved into its 
‘component colors and transmitted back 
as the spectrum. 


Across the spectrum I saw innumerable 
dark lines. These lines are caused by the 
slow of the different chemical elements 
present in the sun, It was through these, 
by means of the spectroscope, an instru- 
ment similar to the one through whieh 
was looking, that scientists were able to 
make chemical analysis of the sun, and 
later of the stars. 


“THE dark lines 1 saw in the spectrum 
seemed all the same, Yet they differ 
widely, as I was soon to see. Touching an 
trie button near by, I started an elec- 
, causing its iron poles to vaporize. 
‘The light from the burning iron descended 
through the slit beside the light from the 
sun. ‘The light lines of this iron spectrum 
coincided with certain of the dark lines 
in the solar spectrum, demonstrating 
the presence of iron in the sun. Could 
T have projected the spectra of other 
chemical elements, 
fon the solar spec- 
trum, their lines 
would have coin 
cided with other 
dark lines there, 


tire foe one Of the interening exbts 


indicating their presence in the sun also, 

In all history, probabl 
science has taken such swift 
hold of the public fancy as radio. And so, 
of course, in the new home of science 
there is a radio exhibit. However, it is 
nothing like any radio exposition you ever 
saw. You look in vain for the receiving 
sets and parts—loudspeakers, storage bat- 
teries, and similar apparatus, 

Here the fundamentals of radio make 
up the show. You are shown, in short, 
just what radio is all about—exactly the 
{things you ought to know if you're really 
interested in radio, but the things you 
probably never think about when you 
tune in to listen to broadcasting. 

You've heard of a man named Faraday, 
I imagine. You probably know that he 
‘was one of the great pioneers of electricity. 
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But did you know that it was Faraday 


‘who first conceived the possibility of wire- 
less—using the ether as a medium of 
electrical transmission? 

Stepping from the rotunda into the 
radio room that adjoins it, I found ap- 
paratus all set up for me to perform one 
of Faraday’s epochal experiments, an ex- 
periment that led to the principles on 


‘Wout you ike to ace how your voice wounds? 
Simply apeat ints the telephone tranamiter 
{this remarkable instrument. press © botton, 
nd the sound waven of your worce ae Con: 
‘ert into light waves that faa serom the 
Une screen shown the center of the pictate 


which radio and virtually all practical use 
of electricity today depend—a demon- 
stration of the generation of magnetic 
lines of force by an electric current. 

T pressed a button. Immediately the 
flow of electric current transformed what 
had beon merely a coil of wire into a mag- 
net, I released the button, and the mag: 
et became merely a coil of wire again, 
Moving this coil about near another mag- 
net, produced an electric current, a fact 
that I verified at the next table. “Simple 
experiments, both of these; yet to what 
startling things have they led! Here, too, 
I saw the development of the 
tube by successive stages, and the found: 
tion of radio telephony. I observed the 
beautiful effects produced by making an 
‘electric discharge through gases, the pas- 
sage of electrons due to heat, and the 
action of a commercial vacuum tube. I 
was permitted also to exhaust a vacuum 
tube, 

‘Then, too, I saw how my own voice 
sounds. That may sound absurd, yet 
here was an instrument called the ‘oscillo- 
graph” that converts sound waves into 
light waves and makes them visible—an 
instrument through which scientists were 
able to analyze human speech and so per- 
fect the telephone, the radio headset and 
loudspeaker. 


| PRESSED a switch and spoke into a 
telephone. Immediately, across a 
glass screen, passed an irregular flash of 
light. It persisted while I spoke, and 
stopped when I was silent. The flash re- 
sembled the markings on a phonograph 
record, greatly enlarged, which is scarcely 
remarkable inasmuch as the markings on 
a phonograph record are sound waves 
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converted into visible scratches instead 
of into flashes of light. On a simil 
‘iple—the conversion of one 
‘medium of transmission into waves of 
another medium—are based the tele- 
phone, radio and television, the trans 
mission of pictures and distant scenes, 
Perhaps you know of the interferom- 
eter, the marvelous instrument devised by. 
Professor Michelson of 
the University of Chi- 
‘cago, who is president of 
the ‘National Academy 
‘of Sciences, by which the 
distance, the diameter, 
and similar amazing 
things about the heay- 
enly bodies have been 
learned. Professor Mi- 
cchelson’ has placed not 
‘one but three interfer- 
‘ometers on exhibition in 
the science building. I 
say “on exhibition” pur- 
posely. Like everything 
lve there, they are yours 
to use und experiment 
with if you wish, The difficulty is, 
though, that one ‘must be an astron= 
‘omer or a physicist to employ these 
instruments for their true purpose. 
‘There is a little apparatus only a 
fow feet away from the interferom- 
‘eters, however, that any one can use. 
It is the invention of the late Prof. Ernest 
F. Nichols, of the Nela Park Laboratory, 
Cleveland, Ohio, and it illustrates one of 
the newest discoveries of science—the 
preasure of light 
When a beam of light falls on you, it 
exerts a pressure against you just as if 
‘some one were to push you, ‘The preasure 
{is so faint that you cannot detect it, but 
science has shown that the fierce light 
‘that beats on the earth from the sun ¢x- 
certs considerable effect on the gravita- 
tional influence between the two bodies, 
In certain stars the pressure of light is 80 
intense that it causes them to expand and 
tends to disintegrate them. It also is the 
force that pushes out minute particles to 
form the tails of comets, 


WHEN Lighted 1 small electric lamp 
a the rea of the table holding thie 
‘was thrown 


apparatus, a narrow ray 
against a glass scale before me. ‘Then T 
pressed the switch controlling a larger 
lamp. The ray from this, striking the 
first ray at an angle, bent it from its path, 
fa fact that was plainly discernible in the 
‘movement of the ray across the scale. 

In the June number of POPULAR 
Science MonTHLy I told of the extruor- 
dinary properties of radium, the wonder 
‘element. In this new home of science you 
ean see the wonders of radium yourself. 
Just across the hallway from the appa- 
ratus that demonstrates the pressure of 
light is a machine known as the Wilson- 
Shimisu apparatus. When you peer into 
fan eye piece, you see x wonderful display 
of pyrotechnics in miniature—lightning- 
like flashes, a myriad of sparks, tracks of 
dazzling ame. It is as if you were watch- 
ing from a vast distance a nighttime 
bombardment of a city by a mile-long 
line of field guns, 

These tiny but energetic flashes are the 
alpha and beta particles shooting off from 
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Nature’s Super-Power Plant 


Surprising Facts about Lightning and Your Safety 


By George M. Ogle 


Associate Member, American In- 
stitute of Electrical Engineers 


HERE has been much talk re- 
cently of super-power. Emi 
nent engineers have estimated 

that. 80,000,000 horsepower in elec- 
trical energy could be produced by 
utilizing fully the water resources of 
the country; energy equivalent to 
that contained in 800,000,000 tons 
‘f coal, oF 200,000,000 more tons than 
the tofal annual product of the mines 
of the United States. 

Now, though the day of super 
power is still far away, though the 
harnessing of all available streams 
in the country probably will remain 
for years merely a dream of imagina- 
tive engineers, it is altogether likely 
that most persons in the United 
States many times in the last few 
months have observed manifestations 


of electrical energy compared with which 
the 80,000,000 horsepower visioned by 
the prominents of super-power seem 
‘weak and feeble. 

For every time there is a severe thun- 
derstorm Nature discharges more elec- 
tricity in the form of lightning than the 
total amount that could be produced by 
the simultaneous use of every generator, 
battery, and static machine that has ex- 
‘sted since the dawn of electrical know- 
ledge. 


[NE VERY single fa of lightning you 
ee is concentrated many times more 
energy than could be produced in an 
instant by all the electrical generating 
plants in the world. ‘The present avail- 
able electrieal power in the world is 
about 10,000,000 horsepower, while the 
‘energy released in 1/200,000 of a second 
by the average flash ‘of lightning is 
),000,000 horsepower—more than three 
times as much as engineers say they 
could develop by harnessing every stream 
in the United Statest 

‘Lightning is Nature's greatest show, 
and for many persons their supreme 
souree of terror. ‘The awe-inspiring mag- 


iis wil 


How to Avoid Danger 
During a Thunderstorm 


stand under a ta 
ick follage. 
+ stand up in an open field 
or ona beach. Lie dow 
'3\"Don'e stand near chimneys 
& Don’t be afraid of your 
tus, but be sure to disconnect 


grounded. 

3, Don’e allow cattle to collect 
under a tree or near a wire fen 

‘6. Don't seek safety in a building 
with a metal roof and 

7. Don't neglect to 
home and 
lightning rod: 
ones in the 

Don't fear for 


If they are the only 
nity 


+ home if it 
ty block. It 


nificence of a large dis- 
play of lightning is in- 
escapable, but the 
terror of lightning pro- 
ably can be traced to 
mystery and to the 
resounding roars of 
thunder that accom- 
pany it rather than to 
its actual danger. Re- 
cent scientific research, 
however, has succeeded 
in stripping much of 
the mystery from the 
phenomenon and has 
unearthed reassuring 
facts that should allay 
much of the fear oc- 
casioned by violent 
electrical displays. in 
‘the heavens. 
Considering the enormous energy of @ 
single bolt of lightning, it is surprising 
that there is comparatively little reason 
for man to be afraid of it, yet this state- 
ment is well substantiated by statistics. 
Tt is true that lightning is the sixth 
most frequent cause of fire in the United 
States. Latest reports of the United 


States Weather Bureau show that it 
results in an average annual loss of 
more than $12,000,000, of which 
more than $1,000,000 is in the state 
1 of Ilinois, with Texas second and 


New York third in the list of states 
that suffer most, 


ET as a cause of death it is ex- 

ceeded greatly by virtually every 
disease and every common form of 
violence. Only 425 persons were 
Killed by lightning in the United 
States in the last year for which 
statiatics are available, as compared 
with 1,098,952 deaths from all eauses. 
‘The figures show that you are far 
‘more likely to die in a railroad wreck, 
to be killed by an automobile, to 
drown, or even to be murdered, than 
to die by lightning. 

‘Science has determined further 
that not more than one flash in 100 
actually is dangerous either to man 
or property, simply because only 
fone flash in'100 reaches the earth. 
‘The rest are spectacular discharges 
between clouds, followed by startling 
oars of thunder, but so far up in the 
air as to be quite harmless to any- 
thing on earth, 

Moreover, only a small percentage 
‘of the flashes that reach the earth 
‘actually causes damage, for lightning, 
like every other form of electricity, 


th of least resistance: 
since ‘a good conductor of 
siochici, Nghining, wlan ference 
the air to travel to the earth over some 
better conductor. Nowadays it is likely 
to find such a conductor in the form of 
a lightning rod, the steel frame of a city 
building, « metal flag pole or a grounded 


iH 


radio aerial. At such times the chances 
are that the lightning will prove quite 
harmless. Only when it finds a better 
conductor than the air in a man, an 
animal, a tree, a frame building, or the 
wooden masts’ of a ship does lightning 
actually cause fires or the loss of life. 


O32 et the exceptionally tall struc- 
‘tures in the world have been struck 
by lightning more than 
‘once, but have escaped 5 
damage because the light- 
ning has been carried 
harmlessly to the ground 
on lightning rods. ‘The 
iffel Tower in Paris, 
structure in the 
‘world, hence an admirable 
target for lightning, has 
een struck many times 
without damage, despite 
the old adage that light- 
ning never strikes twice in 
the same place. Less than 
‘a year ago a lightning bolt 
severed the radio serial 
that stretches from the 
top of the tower to the 
round; yet the tower it- 
self was uninjured because 
‘of the protection of light= 
ning rods. 

‘The Washington Mon- 
ument likewise has be 
struck, by lightning on 
several oceasions, but was 
damaged the first time 
only, in 1885, a year alter 
it was built, and before 


‘Another spectacular photograph. taken at Indianwpotis, 
Thistrating how deceptive the appearence of 
lightning often "Neither the building nor wire fa 


the foreground wos atrock. 


adequate lightning protection had been 
installed, 

Many of the skyscrapers in our cities 
have been struck, without the occupants" 
being any the wiser, because the steel 


‘econded in this extrsordinary photogreph taken at 


Tn fact, met more, thank 
‘one in 100 flashes of lightning you see ever reaches 
the earth ‘and’ very few of heat ever cause damage 
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skeletons conveyed the electricity into 
the earth as silently and harmlessly as 
electric current flows through an ordinary 
transmission line. Indeed, to be inside 
fa skyscraper, or any other steel-framed 
building during a thunder-and-lightning 
storm is to enjoy security. A steel ship 
likewise affords safety. So does a loco- 
motive of a railroad train. 

‘A frame building properly 


protected 


by lightning rods likewise is a 
place of safety. So, to a great 
extent, is a building in a deep 
valley. Any structure in the 
city, where buildings are in 
rows, is almost entirely safe 
from lightning. However, you 
may find yourself eaught out in 
an electrical storm some day 
and you will want to know how 
to protect yourself 


ABOUT the most dangerous 
place in such a situation is 
under a tall tree with heavy 
foliage, especially if you are 
wet. ‘The tree, a better conduc- 
tor than the air, attract the 
lightning, which, ‘vaporizing its 
sap and other moisture into a 
‘gas, causes an explosion, result 
ing in serious injury or death to 
the person near it. Probably 
more people are killed by light- 
ning in this way than in any 
other. 

‘An open field, a beach, an 
lake or river; 
building, the 
, oF any other 
similarly exposed ‘location like- 
wise is a place of especial danger. 
In any of these cases your body 

likely to form the tallest 
conductor in your vicinity, and 
consequently the object most 
likely to be struck. 

If caught in an exposed place during 
a lightning storm, get under cover im- 
mediately if you ean. If you cannot, you 
will reduce your chances of being struck 


‘many times more energy than could be ‘produced st 
soe instant ty’ ll the power plante in. the world 
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appreciably if you will lie flat on the 
ground or in the bottom of your boat. 
If indoors during a thynderstorm, stay 
away from chimneysV Remember that 
lightning always is seeking the easiest 


to supply it, A chimney also is 
be lined with soot—earbon 


‘that lightning will take if it passes near by. 
‘There in an old tradition that it is 
dangerous to hold or be near any metallic 
objects while lightning is flashing. In 
the case of a wire fence, the metallic root 
‘of a frame shed, or any metal ‘object of 
similar aizo or larger, that is.true. It is 
‘a good rule to keep cattle as well as your= 
self from wire fences, Much stock has 
been killed by huddling in fence corners 
during electrical storms. But to hold 
1a penknife, a pair of shears, field lasses 
‘an umbrella during a thunderstorm 
ll not inerease your danger. 
‘When the present widespread interest 
in radio began, many persons hesitated 
to install radio sets in their homes lest 
the aerials should “attract lightning.” 
‘This fear probably has been dissipated, 
for fire-department and insurance author- 
ities are agreed that an aerial, equipped 
with a lightning arrester, constitutes no 
source of danger. If properly grounded, 
it actually will afford protection by 
acting as a lightning rod. If you have 
a radio set, be certain, though, that you 
disconnect it during a storm’ and that 
your aerial is grounded. 


ALTHOUGH the study of lightning 
‘and its effects has enabled science 
to frame rules for escaping its dangers, 
that does not mean that you are advised 
to emulate Ajax and defy the lightning 
to strike you. Rather, it is well to recall 
the fate of that mythical hero and take 
extraordinary precautions when lightning. 
is flashing, for lightning has a way of 
playing freakish tricks, often with fatal 
results, 


(Continued on poze 120 
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A Survivor from the Age 


‘off the coast of Ecuador on the 

equator, lies a tiny group of desert 
voleanie islands known as the Galdpagos 
Archipelago—dots of barren lava land 
that still live in the Age of Reptiles! 
Here, among outlandish creatures that 
never have heard the voice of man, the 
dominant sound of life is the hiss of the 
juana—a giant marine lisard that 
‘exists nowhere else in the world. 

‘The close-up photograph of this great 
reptile reproduced above is one of the 
amazing records brought back from 
Galapagos by a recent expedition led hy 


I’ THE Pacific Ocean, about 500 miles 


William Beebe, Director of the Depart 
ment of Tropical Research of the New 
York Zoological Society. For 100 hours 
Mr. Beebe and his 12 fellow explorers 
searched islands that have been visited 
only by pirates, ex-conviets, and. scien- 
tists. Charles Darwin visited four of the 
islands in 1835, and found wonderful 
‘material for his “Origin of Species.” 
‘The great marine iguana, Mr. Beebe 
tells us, grows to a length of four feet and 
looks like its prehistoric ancestors, some 
of which were 80 feet long. It lives 
about the seashore and feeds on sea- 
weeds, At night it sleeps in a burrow of 


of Reptiles 


the earth, or inalava crevice. In the day- 
time it comes out, and at low tide makes 
its way to the edge of the surf to feed. 

ecimens of the iguana captured by 
the expedition refused all food. It was 
found they could live on salt water and 
air for more than 100 days. 

No other living inhabitant of these 
islands seemed 20 thoroughly a part of 
its environment," says Mr. Beebe. “In 
color, in rough contour, in'the scales of 
its head standing up like voleanie cones, 
in its intimacy with lava and surf, it 
seems an organic embodiment of the 
shores of these desert islands.” 
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Every Day Brings Something Novel 
in Radio 
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The Swiftest Traveler on Earth 


A Dramatic Story of Applied Science at Three Miles a Minute 


cone of the many blue-eyed lads in 
the ancient Norse town of Trond- 

hjem, about halfway up Norway's long 
Atlantic coastline, yearned boy- 
ishly for a luxury that few men 
hoped to enjoy at the time. The 
Ind dreamed of owning a bieyele. 
‘His parents laughed at him, said 
uch a thing was far too expen= 
sive, and that Trondhjem and 
the ‘surrounding country were 
much too hilly for such a costly 
contrivance to be of any use. 

‘There were a few other 
bicycles in town, however, and 
the lad’s determination would 
not let him rest until his craving. 
for a bicycle was fulfilled. So 
he collected and sold ali his 
worldly. knickknacks 
jobs for spare change, 
finally astonished his family by 
lugging homeward triumphantly 
the bulk of a bicycle sadly in 
need of repair. 

“AIL it needs is a little fixing 
up," he announced happily; but 
‘when that fixing up was nearly 
completed, he found to his dis- 
may that all the ball bearings 
‘were missin 

‘Not to be outdone, he carved a set of 
Dall bearings by hand out of weathered 
‘oak Knots, soaked them in oil to harden 
‘them, and soon he was the proud posessor 
of  bicyele that not only ran, but ran 90 
well that he challenged and beat nearly 
‘every one else in town. 


A LITTLE more than 90 years ago 


HE name of this determined lad was 
“Sig” Haugdahl, known about 
‘Trondhjem as “Sig the Racer.” 

‘Today the same blue-eyed iad, grown 
to manhood and an American citizen, is 
the speed king of the world, the ereator 
‘and possessor of the fastest car in ex- 
intence, the “Three-Miles-a-Minute Wis 
ceonain’ Special” with which he has ate 
tained the phenomenal speed of 180:27 
miles a 


By Fritz Blocki 


Shortly after the bicycle episod 
‘Haugdahl’s fancy sped across the sea 
‘America, where he knew he had an 
uncle somewhere in Minnesota. To his 
parents’ dismay he announced he was 
going to set out to find his uncle and 


with only enough change in his pocket to 
reach halfway to his destination. 
Nevertheless he boarded a train and 
finally made his way to Minneapolis, 
‘broke"" but happy. After a day and a 
half of coasslessly tramping the streets, 


_ he located his unele, who put him to work 


in his butcher shop. 

But tying up pork chops 
and weighing out hams was 
not to Sig's liking. He 
wanted something mechan- 
ical, something speedy, So 
his unele sent him to work 
in a carbidelamp factory 
in the town of Albert Lea, 
Minn. Sig went with joy 
in his heart and stuck at his 
new task until he had mas 
Yered the small factory and 
all its machinery. 


WHILE at Albert Lea, 
Haugdahl became 
acquainted with a new 
type of bicycle—the motor- 
cycle. It was not long be 
fore he saved enough to 
buy what was little: more 
than a wreck of what once 
hhad. been a two-wheeled 
machine, ‘The gasoline 
engine was new to hit, no he set out to 
taster its intrieacies by” practically re- 
Inuildingy the machine with the avowed 
purpose of making a racer out of it. 

‘At the first opportunity he entered his 
rebuilt creation against professional racers 
nd made a ereditable showing. ‘Thus 
ibogan hie career as a speed king. 


AUGDAHL stuck to motorcycle 
racing until he had established the 
mark of 103 miles an hour—a record at 
‘the time—and had further demonstrated 
his extraordinary staying powers by 
riding out one race with a broken leg 
resulting from a spill on the back stretch. 
‘After recovering from this accident 
Haugdahl decided four wheels would be 
‘safer than two when 


more 
miles « minute. This 
is the fastest that 
any man ever has 
traveled over land 
‘or water, faster than 
the speed of most 


Haugdahl holds 
all the world’s speed 
records from one to 
10 miles, and has 
more dirt-track rec~ 
cords to his credit 


flirting with death 
at high speed. So 
he entered the auto- 
racing game, first as 
‘mechanic, later as 
driver. Meanwhile 
the world speed 
marks advanced 
from a mile a min- 
ute, which for a 
Jong time was con 
sidered an enor 
‘mous speed, to 100 
miles an hour, which 


than any race driver 
today. In the last 
season he estab- 
lished more than 20 new  dirt-track 
marks, two of which were world records. 
f his rise to suprems 
among the “knights of the roaring road’ 


Haugdah! making three miles a minute in his record-breaking car at Daytona Beach, Fla. 


greater opportunities. Knowing young 
‘Sig was not to be gainsaid, they bade him 
Godspeed, bought his passage and gave 
hhim the equivalent of about $10. Soon 
afterward he landed in New York, able 
to speak only a few English words that 
bbe had picked up from the boat crew, and 


‘was thought’ to be 
unbeatable 

It remained for 
‘Tommy Milton, famous speedway ace, to 
shatter the mark ina Duesenberg ear at a 
speed of 156 miles an hour. ‘The race 
‘course was the natural sand speedway 
‘at Daytona Beach, Fla. 

By this time Haugdahl was a veteran 
of the racing game. He knew cars, their 


defects and their possibilities, and he 
dreamed of attaining a speed of more than 
three miles a minute. When Milton 
attained 156 miles an hour, Haugdahl was 
sure he could realize his great ambition. 


HIE STUDIED the layout of Milton's 
car. It had the necessary power, but 
paid for this power in increased weight. 
‘The bulk increased the wind resistance. 
It was well balanced, enormously power- 
ful, wonderfully built, and the fastest ear 
in the world at the time. 

Haugdahl’s problem was to attain the 
Power of Milton's ear while lessening the 
space occupied by the motor, and achieving 
Tess weight, less body width, less wind 
resistance, "and perfect bal- 
ancing. He went to Florida to 
‘see Milton's ear, and there he 
found the aolution quite by 
accident. While boating in the 
Gulf, he saw a huge fish glide 
by like a flash, with no ap- 
parent resistance to the water, 
‘The fish had solved the prob- 
Jom of resistance. Why not he? 
He started north immediately, 
fand designed the body of his 
‘car with the fish ax his model, 

‘The next thing to find was a 


suitable motor, one of at least 200 horse 
power, light in weight, flexible, eapable of 
attaining enormous speed and standing 
‘enormous strain, one that would fit under 
a very narrow hood and that could be 
used ‘with a narrow radiator, without 
overheating. After a long search he 
finally found a Wisconsin hydroplane 
‘motor, originally turned out for govern 
ment use in a flying boat, It looked as if 
it might do, so he bought it and shipped it 
to Albert Lea, Minn. ‘There he secreted 
himself for 11 months in his workshop. 


“THE siiculties that Haugdabl sur- 
‘mounted in those 11 months of 
night-and-day toil never will be fully 
recorded, Many changes were required 
before the engine would fit into the small 
space Haugdahl determined would have 
to be sufficient if he were to nullify wind 
resistance. ‘The hanging of the engine 


seule raeion of ws take Th lia 
system had to be made more compact, yet 
with increased capacity. ‘The water cir- 
culation system had to be adapted to x 
‘smaller radiator than was originally in- 
tended for a motor of that size. Rods, 
axles, every exposed part had to be beveled 
and set to cut the wind. 


ONE, by one Haurdahl solved these 
difficulties, most of them before the 
car ever turned a wheel. ‘The body he 
hammered of shect steel by hand. He 
made it only 20 inches wide at its widest 
part, at the driver's seat, just behind the 
low-hung engine, and 16 feet long. His 
oil-reserve tank he placed back in the 
body of the car instead of above the 
engine, and the oiling system pressure he 
increased to the maximum. 

‘He also made all the water connections 
oversize to allow the freest possible eireu- 
lation. ‘The radiator, especially designed, 
was only 18 inches wide, with a fishlike 
fluted nove, offering a minimum of wind 

‘The body itself was a continuous stream- 
line affair, built like the fish he had seen in 
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Ater beveling the reach-rod connecting 
the steering knuckles on the front axle 
and other exposed parts, then covering 
them with tape and covering all outside 
joints with leather jackets, he quietly 
shloned the fshlike ereation to Daytona 
After a day or two of adjusting, 
Haugdabl told the judges he was ready, 
ct his eurious machine going, 
by at a speed of 161 miles un hour. 
hnad achieved one of his ambitions—to be 
‘speed king of the world! But he had not 
yet made three miles a minute. So he 
fold the judges to give him another 
chance, 
On April 19, 1922, after a few minor 
changes, he’ again flashed over 
the electrically timed natural 
speedway at Daytona Beach at 
the amazing speed of 180.27 
miles an hour, or more than 
three miles a minute, covering a 
mile of ground in 19.97 seconds 
—faster than any other ‘man 
fever had traveled on land. 


(OT content with that, he 

‘established further records 
in all distances up to 10 miles, 
‘Thus, starting with little more 
than’a hobby for mechanics, 
perseverance, and an inordinate 
crave for speed, he had ace 
complished, practically single 
handed, what others with un- 
limited’ resources had been un 
able to achieve. 

‘Yet he was not satisfied, With 
the world records for the straightaway 
in his possession, he set out to challe up a 
new set of dirt-track records. ‘This he has 
succeeded in doing with his car exactly 
the same as it was on the Florida beach 
except for a slight change in the gear ratio 
for mile and half-mile tracks. 

The power plant that made these 
achievements possible is a six-cylinder 
hydroplane engine built mostly of alu- 
minum and weighing only 600 pounds. 
It has a piston displacement of 766 cubic 
inches and in spite of this great displace- 
‘ment turns more than 2000 revolutions a 
minute. The motor is geared at a ratio of 
1), to one directly to the rear axle, doing 
away with cluteh and transmission, 
‘Thus the engine ean be run only when the 
car is on a race track. ‘The compression is 
80 great that it cannot be cranked. 
Four men are necessary to start the car 
by pushing it. With the engine throttled 
down, the car “idles” along at 35 miles 
an hour. 


‘THE cogine hangs so low that the 
ground clearance is only three 
inches. The driver's seat and the opening 
in the body above it is so small that 
only the diminutive Haugdahl, who 
stands five feet four inches in height, 
‘can get into it. ‘The weight of the entire 
‘ear is less than 2000 pounds. 

‘The driving strain at the terrific speed 
tthe car develops is so great that Haugdahl 
carries a cigar in his mouth as a “cushion 
for his teeth.” One time he forgot that 
his cigar was lighted. When speeding at 
“only” about 120 ‘miles an hour, he 
turned his bead slightly. ‘The wind blew 

the cigar into a flame and burned it to 
his face in an instant nearly causing him 
to wreck the car. 
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By 
Robert H. Gault, Ph.D. 


OST of us have heard 
cories of the father 
and mother who have 


lived together for 40 years and 
who, one evening as they sit 
under the reading-lamp, engage 


remarks the 


Mary with him, 
father, 
“Why, I was just thinking 


the very same thing!" comes 
the response from over the 
Knitting needles. 

Such an incident often passes 
as evidence of thought trans- 


reading? 


moment 
words by another; the unexpected telephone call 
from an almost forgotten friend momentarily in our 
thoughts—can these be traced to transference of 
thought, or are they, as many insist, only coin- 


ts headed by Profes- 
sminent psychologist of North- 
id Professor Gardner Murphy 
conducted. by radio. wha of 

he most extensive experiment in tele- 
"The results of the test and of 


siother merely by wishing 


that the same thought is 


cldences? 
‘Not long 
sor Robert H 


10.4 group of scien 
Gault, 


new light 
and the layman—a profound puzzle for centuries. 


ily anyth thy, oF 
ere any sclentigc bent far believing, 


Teany et us dor that one man can communicate 

to do so? 

to most 

precise 
put 


number of cool-headed obe 
servers believe implicitly in 
the claims they set forth. 

T have in mind a telepathist 
of the sort who hax demon= 
strated far and wide, 
describe two of 
anes and add my interpreta 
tion. 


into 


FIRST met him in com- 
with several other 

town club. When 
my opportunity eame to put 
him to test, T selected « series 
nntal”* commands that I 

would give him. ‘They were 
known only to myself. “Go to 
the desk”; “Take ‘a match 
from the box”; “Carry the 
match acro the room to the 
little table upon which are a 
‘water pitcher and two inverted 


ference by the mere energy of 
thought, or telepathy. But is 
it necossary to interpret the case in such 
a way? 

Remember that the father and mother 
have passed many winters and many 
‘evenings together in the living-room by 
the reading-lamp; that during all these 
years the evening has been the time for 
thinking of absent members of the 
family and the time of leisure for speak~ 
ing of them. Furthermore, it is near 
Christmas—the time for thinking of 
young folks coming home. Considering 
all these circumstances it does not require 
stretch of imagination to interpret 
ultaneous expression of the same 
thought as a coincidence; a coincidence, 
to be sure, that has been conditioned by 
the habits, mental set or disposition of 
lifetime. 

‘The fact that in ninety-nine of a hun- 
dred cases stories of this kind are accepted 
as evidence of thought transference indi- 


cates a certain slovenliness in method of 
‘observation. For example, who ever took 
the precaution to assure himself that it 
was exactly at a particular moment that 
he thought of John and Mary? The good 
mother at her knitting may have thought 
of the possible Christmas homecoming 
some minutes before her spouse spoke 
up, but at the moment of utterance the 
‘thought seems to have been simultaneous, 
and so it is uncritically described as a 
ease of telepathy. Such is the illusory 


trick of memory. 
A. MUCH more striking illustration of 

what passes for telepathic communi- 
cation is discovered in the professional 
who finds objects that another has hid- 
den and who obeys “mental” commands. 
Many such persons perform really aston- 
ishing feats. ‘They believe in all honesty 
that they are genuine telepathists, and any 


tumblers"; “Turn up one of 

“Place the mateh inside 
it"; :, “Remove the 
match from the tumbler"; “Leave the 
tumbler in its place and carry the 
match over to the telephone stand in 
the corner of the room"; “Place the 
match upon the stand beneath the tele 
phone instrument.”* 

‘These commands I “thought” one 
alter another, never passing on to a 
new one until the preceding one had been 
obeyed. 

‘The telepathist walked from place to 
place in the room and I followed at a 
distance of two or three feet behind him. 

During the entire test he exhibited a 
set, intent facial expression except for 
2 somewhat sleepy look about his eyes, 
No questions were asked and not a word 
passed between us until the test was 
completed. 1 alone of all the men in the 

(Continued on page 114) 
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“Man’s Most Terrible Invention” 
By Frederic Mortimer Delano 


‘of stopping automobiles, bringing 
down flyingairplanes, killing men and 
other destruction have come from many 
parts of the world in the last few months, 
‘A dozen or more inventors have an- 
nounced the discovery of means for 
transmitting electrical energy in “any 
direction without 


Sn of mysterious rays capable 


said, in exploding charges of powder by a 
beam at a distance of several fet. 

But more than any other, the claims 
of the British inventor, Mr. H. Grindell- 
Matthews, have attracted wide attention. 
His remarkable experiments have been 
witnessed by scientists, journalists, and 
government officals. ‘There seems little 


mobiles oF airplanes, even without pro- 
jecting any destructive force toward 
them. He asserts that the special ray or 
beam he uses for the purpose of power 
projection serves, even when uncharged 
‘with power, as an efficient paralyzer of 
‘the ignition systems of gasoline engines, 
At the request of the editor of PoruLaR 
Science Most. 


‘the use of inter- 
mediate trans 
on wire 
admitting 
the scientific posei- 
bility, most experts, 
have been frankly 
skeptical and 
others have openly. 
ridiculed the claims 
of the inventors. 

But the idea of 
a malignant elec- 
trical charge with 
the speed of light- 
ning, which can 
kill men and 
shrivel upairplanes 
in flight, and inter= 
fore with the work- 
ing of gasoline 
‘engines, has caught 
popular imagina- 
tion. ‘There is to 
such a thought 
something of the 
thrill that H. G. 
Wells, some 30 
yeurs ago, im- 
parted to his book, “The War of the 
Worlds," when he described the descent 
of weird beings from Mars armed with 
mysterious engines to direct beams to 
destroy the earth and shrivel its people 
to death. 


doubt that he actually has succeeded in 
transmitting a substantial quantity of 
power over distances of a few feet without 
wires or other conductors. 

Further, he claims to be able to stop 
the operation of ordinary internal com- 


T went to London 
to interview Mr. 
Grindell-Mat- 
thews. Let me de- 
ssribe the four ex- 


te 
im out in 


his laboratory. 


T ONE end of 
the laboratory 
is an ordinary 
motoreycle engine 
attached to, 


Tas loonie a 
motoreycle. 


ine can operate 
Just ax in a moving. 
‘motorcycle on the 
road. At the other 
‘end of the room is 
the generator for 
the new ray. Mr. 
Grindell-Matthows 
sdlested the gunerater sod started the 
ine. 

At a given signal he turned his in 
visible ray on the magneto system of the 
barking engine. Instantly the explosions 
stopped and the engine began to slow 


bbustion engines, such as those of auto- down. Mr. Grindell-Matthews turned 

‘off his ray; the engine started 

up again. ‘This was repeated; 

the signal being given each ti 

by one of the observers, preclud~ 

ny possibility of pre 

of times of starting 

and stopping the engine. Ample 

opportunity was given those 

present to examine the engine 

for concealed connections or 
other attempts at fraud, 


"THE second experiment was 
the explosion of gunpowder 
by the ray, A little powder was 
placed in a dish at one end of 
the room. When the ray was 
turned on it from the other end 
of the room, the powder instantly 
ignited. 

In the third experiment an 
ordinary electrie-lamp bulb was 
attached to two wires and these 
wires were held by two persons, 
thus suspending the lamp in the 
air and at the same time keeping 
the persons who held it at a safe 
distance from the path of the 
ray. When the ray was turned 
fon, the lamp glowed as bril- 
Tiantly as though the current 


AND. ss curious public 
speculated, the numbers of 
inventors claiming such rays 
awelled. Widespread doubt and 


Dramatic Possibilities that Lie 
. in the “Mystery Ray” 


WITH something akin to horror, men 
‘women have discussed recent’ reports "ot 
inventions of “‘diabolic rays” powerful enough to 
Keap out and slaughter thousands of human 

the astonishing. claims of Me. Grindel- 


Mattl British inventor, were announced, 
Poruan Science MoNTity sent ors Frederic Mor: 
timer Delano, an able and capable investigator, 
wudnt interiew Me rinaehe Marne 

ie iiiano's fopert on the tarention’ "that 
ucvttad hoes atten baie st Gee pam. ele 
Sin exclusives fascinating, rstshand Sesciption of 
he seems ecperistenty be wtacnad® 

Porat Somsce MOST fu common with 
aay eaticg witecees of tan cedl, Seaeiaing at 
precuat fo cir all of the cite made for tee 
Eoeat Sageoey mayer‘ Eiveerens i h gecccamt 
fitted" amant slants tat sch ft 
iat Seiemtie poss 

Whedher’ ue’ Ceindelt Matthews and the other 
workers in the Held ave, or have nor, overcome 
Tee any prestond hontai br sak? Say ews 
ttiniy thay bave cucgested '« poultte'smctkod al 
Siotettting power Shiner wer 

a er 
points ou the pontine of soc & anggeatons 


served to augment, rather than 
allay, public interest. 

“chiet of the 
militarists!" in the German 
Reichstag, informed that body 
that his government had a de- 
viee that would bring down air- 
planes, stop gasoline engines an 


‘Troteky investigated the po- 
tency of a ray invented by 
Grammachikoff, and the British 
Air Ministry has aided a similar 
invention being developed by 
Prof. 'T. F. Wall of Sheffield 
University. 

‘A Parisian engineer offered to 
demonstrate his ability to stop 
the engines of automobiles run- 
ning on the open street. A 
similar claim was put forth by 
German at the radio station at 
‘Nauen, while a second French 
inventor has succeeded, it is 


a 


were passing through it in the ordinary 

‘The final experiment was designed to 
show the death-dealing properties of the 
ray toward living creatures. A live mouse 
was placed in a eage at one end of the 
room. ‘The ray, now made visible to 
facilitate a direct hit and appearing as a 
thin pencil of lavender-colored light, was 
trained for an instant on the mouse. 
Instantly the little creature stiffened and 
died, with all the symptoms of violent 
electric shock. 


"THESE are the actual experiments 
performed by Mr. Grindell-Matthews; 
not once but many 
times. Disinterested 
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that the beam strikes, say the powder, 
and flows thence to the ground. The 
complete circuit, providing for the return 
of this current to the generator, is made 
by the earth, as in the old-fashioned one- 
wire telegraph aystems. 

In actual use the carrier beam is 
generated first, in an apparatus the con- 
struction of which Mr. Grindell- Matthews 
refuses to describe. From this apparatus 
the earrier beam escapes through a lens, 
much as does the beam of a searchlight 
‘or a magic lantern. After the carrier 
beam has left this lens, the power-carrying 
electric current is superposed on 

Indeed, Mr, Grindell-Matthews states, 


asin the use of tracer bullets for a rifle or 
‘a machine gun. 

Though Mr. Grindell-Matthews has 
refused, as yet, to disclose the exact 
nature ‘of the carrier beam that is the 
essence of his invention, it is possible to 
make some guesses about its nature, and 
European scientists have not failed to 
make these guesses, ‘The prevalent 
opinion is that the beam is related in some 
way to ultra-violet light. When ques 
tioned, Mr. Grindell-Matthews denies 
that his beam is ultra-violet light, but the 
fact remains that ultra-violet light would 
do about what Mr. Grindell-Matthews 
says that his carrier beam does do. 

‘would make the air 
in the path of a beam 


and competent wit 
nesses have observed 
all of them. 

Mr. Grindell-Mat- 
thews does not dis- 
close the exact way in 
which this remarkable 
ray is produced. He 
docs say, however, 
that the seeret lies in 
what he calls the 
“euerier beam” along, 
which the power is 
projected. Previous 
investigators have at- 
tempted to project, 
actual beams of heat 
waves or beams of 
electric waves similar 
to the waves used in 
radio. Mr. Grindell- 
Matthews does not 
claim to do this. His 
deviee, ho says, is a 
‘beam of apecial vibra 
tions of secret nature, 
a beam that does not 
constitute the power, 
but merely provides a path along 
which the power ean be sent. 

Tt is as though you reached out 
with a wire and touched the vie~ 
tim, ‘The special carrier beam is a 
conductor of electricity, just as a 
‘wire is, Along this beam passes a 
high-voltage, low-frequency elec- 
tric current. It is this current, 
Mr. Grindeli-Matthews says, that 
Killed the mouse, set fire to the 
powder, and lighted the lamp. 


“THE power-carrying beam can 
be directed also against an 
engine magneto, but its effect, it 
is claimed, will be destructive, not 
paralyzing. ‘The electric power in 
the beam will burn up the wind- 
ings. For a mere paralyzing effect 
‘the carrier beam is projected 
alone, without power in it. Since this 
‘beam is a conductor of electricity, when- 
ever it impinges against the windings of 
‘the magneto, it makes conductors of the 
‘spaces around these windings. The coils 
fare temporarily short-circuited. ‘The 
‘magneto ceases to operate. 

For actual destruction—that is, when 
tthe carrier beam is charged with power— 
it is necessary to provide a ground con- 
nection for the object to be destroyed, as, 
for example, the exploding powder. The 
conducting carrier beam is only one side 
of the cireuit. ‘The electric current that 
flows out along the beam enters the object 


the conductivity of the beam for the low- 
frequency electric current is greater if the 
beam also earries at the same 

frequency current. Accordingly, 
separate electric currents are added to 
the beam, each by a special generator. 
One of these is high frequency; the other 
is low frequency. The latter carries the 


‘The carrier beam itself may be made 
either invisible or visible, as desired. The 
visible ray is useful at times when one 
wishes to trace the path of the ray or to 
know just where it is imy 
adistant object. The princi 


‘more or less a con- 
ductor for electricity, 


LTRA-VIOLET 
light does this 
by what is called 
“ionization” of the 
atoms of gases in the 
air, ‘This ultra-violet 
ight, you remember, 
ia merely a variety of 
light the waves. of 
which are extremely 
short, much shorter 
than’ the waves of 
ordinary light. It is 
invisible to the hu- 
man eye, but it: does 
affect the photo- 
graphic plate, and it 
hasmany other chemi- 
cal and physical of- 
fects well known to 
the scientists. 
consists, in the 
‘main, of a great num~ 
ber of atoms of two 
gases —oxygen and 
nitrogen, ‘These atoms, like all 
other atoms, are composed of 
number of ' electrons. revolving 
around an atomic nucleus, much 
‘as the earth and the other planeta 
revolve around the aun, In the 
atom of nitrogen there are seven 
of these planetary electrons; in 
the oxygen atom there are eight, 


'N ORDINARY air theve atoms 

are quite stable and do not 
carry any unneutralized charges 
of electricity. Accordingly, air is 
not a conductor of electricity. 
but whenever a beam of ult 
violet Tight strikes against an 
atom of oxygen or of nitrogen, 
fone of the planetary electrons 
may be driven entirely out of the 
atom. ‘The nitrogen atoms of the 
air lose one of their electrons and become 
what are called nitrogen ions, Each one 
hhas only six electron planets instead of 
the seven it had before. In the same way 
the oxygen atoms lose one electron and 
become oxygen ions, each with seven 
planetary electrons instead of eight. 
‘That is ionization. 

‘One of the most important results of 
ionization is that the air becomes a con- 
ductor for electricity. Each ion has a 
‘small charge of positive electricity. ‘These 
charges act as carriers for the current. 
Air with many jons in it may have its 

(Continued on page 117) 
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Why You Make Errors in Summer 


By Donald A. Laird, Ph.D. 


Associate Professor of Psychology, Colgate University 


WONDER if you realize how much 
effect the weather exerts on your 
daily life and activities? 

How much less work do you think you 
can do on the hot days that are more or 
less seasonable now than you could on 
pleasant days last spring? ‘To what extent 
do you think your ability to concentrate 
hhas been affected by the heat? How much 
leas “accurate do you 


able to assume that varying n.eteorologi- 
cal conditions affect directly the chemical 
processes of the body. 

At this time of year, for example, the 
chemical action of our bodies is increased 
to such an extent that waste products pile 
up more rapidly than we ean absorb oxy- 
gen to destroy them. The effect of this 
accumulation of waste is the same as 


proved theory. Whatever causes our 
supply of energy to hop up and down like 
‘the mercury in a thermometer, the fact 
remains that it does so, as shown by a very 
comprehensive test conducted by Doctor 
Dexter. 

‘This test was entirely practical and the 
subjects did not realize that it was being 
made. ‘They were the clerical forces of 

‘several banks in a large 


think you are now than 
‘you were a few months 
ago? 

Very little, you prob- 
ably will nay. But science 
knows better. Scientific 
teste of workers in 
verse lines of endeavor 
‘show that on the hot and 
sultry days of summer 
your energy, and conse- 
quently your physical 
and mental efficiency, 
may be redueed by as 
much as 60 per cent! 
Moreover, when the 
thermometer registers 90 
dogrees or more, you are 
about twice as likely to 
make an error in work 
requiring concentration 
and accuracy as you are 
‘on days of moderate tem- 
perature! 


HESE figures, of 

course, are extreme. 
But science has learned 
that variations in. the 
‘weather cause surprising 
variations in human 
energy. 

Large business con~ 
corna have recognized 
that their employees are 
affected by weather 
changes. When Dr. Ed- 
win Grant Dexter, psy- 
chologist, who now is 
director of the National 
Institute of Panama, was 
investigating the effect 
‘of weather and climate 
‘on human efficiency some 
time ago, he was told by 
the head of a factory em- 
ploying 3000 workers, 
that a disagreeable day 
yields about 10 per cent 
Tess work than a fine day 

I, myself, have re- 
ceived similar testimony from employers, 
and have noted the fact in the classroom. 

‘Now, just why our ability to work and 
concentrate varies with the weather 
sciefier has not determined exactly. The 
decrease in efficiency that comes with dis- 
agreeable weather probably is due in part 
to discomfort. Another tenable explana- 
tion, however, is that the lowered eff 
ciency is due 'to changes in the metabo- 
lism, or chemical action of the body. 

It is a law of chemistry that chemical 
activity is speeded up by heat and re 
tarded by cold. And so it is quite reason- 


Potentiometer shows stove. wach i 


‘oanecte toy wires with a thermoouple 
Secotace with the. subject's boty, 
‘Among the tflects of high temperetare 
{onthe boy. x shown by the testa. were 
‘Showstion,rectiemeen, and rise, 
‘Sesdache. palpitation of the heart, i 
‘Sammation of the eyen dasines, aad 
ental contesion, "Weakneat ad’ 6 
Tdreneed cut” feng flowed the tot 


fatigue; hence, the inertia that prevails in 
the summertime; the reason why summer- 
time is mistake-time. However, we can- 
not blame it all on the summer. Intense 
cold also causes a reduction in physical 
and mental energy. In this case, the 
chemical processes of the body probably 
are so slowed up by lack of heat that the 
energy produced falls below normal. 

Al of this means that it behooves you 
to make especial efforts to guard against 
‘errors in your work whenever it is espe- 
ally hot or especially cold. 

Tam not basing this advice on an un- 


eastern city. They 


merely went about their 
daily work, and their 
efficiency was checked 
up by noting the errors 
they made. It 


spring, that it increased 
markedly during the 
summer, dropped again 
during the fall, inereased 
again during the winter, 
though not to the sum- 
mer maximum, and then 
Aropped in the spring. 


SIGNIFICANT co- 

incidence regarding. 
this seasonal occurrence 
of errors was that when 
the results of the inves- 
tigation were plotted 
graphically, the curve of 
errors resembled remark- 
ably the curve of the 
death rate. In. other 
words, weather, health, 
and efficiency apparently 
bore definite relations 
to one another. 

Dr. Ellsworth Hunt- 
ington, of Yale Univer- 
sity, has made an ex- 
hhaustive study of the 
effect of weather and 
climate on human 
efficiency, with similar 
results. Doctor Hunting- 
ton conducted his inves- 
tigation among 2500 
workers in Connecticut, 

and South 

Georgia and 
Florida, ‘and among. all 
the students of United 
States Military Academy 
at West Point and the 
United States Naval 
Academy at 

He found ie 
mild months—April and October _par- 
ticularly—were most conduciye to effi 
ciency in both mental and physical effort, 
For most physical workers, temperatures 
averaging between 55 and 65 degrees 
‘were best; that is, times when the average 
daytime ‘temperature was. about 75 de- 
grees, dropping to 45 degrees at night. 
Mental workers seemed to do. better at 
lower temperatures—when the ther 
mometer reached 55 degrees by day and 
dropped to freezing at night. 

‘Neither class of workers did well either 
in excessively hot or excessively cold 


col 
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‘weather. As soon as the average tempera- 
ture dropped below 30 degrees or rose 
above 70 degrees, there was a definite 
falling off in efficiency—as much as 60 per 
cent when the thermometer reached 90 
degrees or more. 

‘The effect of temperature on efficiency 
varied, of course, according to location. 
‘Thus, workers in’ Flor- 


POPULAR SCIENCE MONTHLY 


is itself 2 change after a period passed 
elsewhere and the benefits of the trip to 
‘the country are multiplied correspond- 
ingly. 

‘One class of workers makes its own 
weather changes through virtually the 
whole year with most satisfactory results 
—salesmen and others who pass part of 


quence should make an admirable time 
for work. That it does not probably is 
due in great measure to the fact that most 
winter work is performed indoors, where 
‘artificial heating dries the air. 

Stout persons generally are supposed to 
suifer more from hot weather than their 
slim neighbors, Possibly they do, in point 

‘of discomfort; ' yet the 


, wccustomed to rela- 
ively higher tempera- 
tures the year through 
than workers in New 
England, were able to 
withstandtemperatures 
above 90 degrees with- 
out any such loss of 
efficiency as the North- 
‘erners showed for cor- 
responding tempera 
tures. 


NOW, from this you 
‘might assume that 
you ean acquire inde- 
pendence of the weather 
by seeking a uniformly 
mild climate and living 
and working there the 
year round. 

Doctor Huntington's 
test, however, shows 
that the weather prob- 
lem is not so. easily 
solved. Where there is 
little change in temper- 
ature from day to day, 
hhe found that the qual- 
ity of work gradually 
declines, The human 
juires change, and a change in the 


variably was found beneficial. 
rainy day after a long apell of fair weather 
‘was a mental and physical spur. Similarly, 


either a rise or fall in temperature in- 
‘ereasod productiveness, except when the 
change was very great and very sudden. 


17,38 28 this liking of your body for 
‘change that the beneficial effects of a 
summer vatation depend. Merely resting 
from your accustomed labors for a couple 
of weeks in the summer will benefit you, 
‘but the best vacation is one that includes 
fa climatic change. ‘The man from inland 
‘who visita the seashore and the man from 
the coast who goes to the mountains both 
‘subject their bodies to unaccustomed 
climatic influences, with the result that 
‘their physical processes are stimulated 
and they return to their homes refreshed 
and invigorated. Moreover, their return 


their time outdoors and part indoors. 
Usually they are conspicuous for their 
‘energy, and it is quite conceivable that 
this energy has ita source in their frequent 
‘exposure to widely varying temperatures. 


A SCIENTIST of my acquaintance 
utilizes this stimulating effect of fre- 
quent weather changes. He keeps his 
laboratory or office at a temperature of 65 
degrees of so, but, when doing any sort of 
intensive work, he goes frequently to an 
‘open window to work or think. ‘Thus he 
reduces the external temperature of his 
body by a cool draft and consequently im- 
proves his working efficiency. 

Besides temperature, humidity—the 
moisture in the at- 
mosphere—has con- 
siderable effect on 
working efficiency. 
As a general thing, 
moisture in the air 
increases our supply 
of energy, perhaps 
by helping the 
chemical action of 
our bodies, perhaps 
by making us more 
comfortable. Exces- 


United States Burean 
of Mines determined 
recently that some fat 
men actually stand the 
hheat better than lean 
ones. Among a group 
fof men tested for their 


atures, the heavier and. 
‘stouter men lost more 
weight than the lighter 

‘yet 
‘they were able to stand 
the high temperatures 
for a longer time and. 
complained less of ex: 
hhaustion when the test 
‘was finished, 


T IS difficult to be 

‘your own weather 
maker in the summer- 
time, In winter you 
can stay indoors, go 
out, humidify the air 
and otherwise modify 
‘atmospheric conditions 
tosome extent. In sum- 
‘mer, though, outside of 
turning on the electric 
fan or taking a cooling shower bath, there 
fn litle you ean do to reduce your body 
temperature. 

Of course, the weather supplies a handy 
‘excuse any time we don't feel like working, 
but why not be honest with ourselves, 
and blame the weather only when the 
weather in at fault? 

Guard your attitudes. Don’t let them 
lower your efficiency. In other words, 
don't quit to the weather without a fight 

‘on the days when you don't feel like 
working, you make, a special effort to 
work particularly hard, it is altogether 
likely that so far as you are concerned 
summertime will cease to be mistake: 


is moist enough, and 
winter in conse- 
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AVE you seen a spider's web, 

listening with dew in the dawn? 
Nature offers no more charming sight, 
{or the dewdrops reveal the marvelous 
structure and beauty of the spinning 


feb like this 
« the spider 

Yor an airplane, 

“rth the wind at” great’ heights 


No two spider webs can 
be exactly ale. for thie 


y 
Ja struggles 


clinging substance 
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Straight Up! The Dream of Fliers 


By W. F. Gerhardt 


Chief, Flight Research Branch, U.S. Air Service, 
‘McCook Field, Dayton, Ohio » 


JHE helicopter, one of 
the earliest forms of 
hheavier-than-air ma 

chines, but neglected during 

the years when the airplane 
was being developed recently 


‘ment that is of a widely divergent sort. 
‘Many of its exponents would have ws 
believe that the future wil see it dis 
placing all other forms of aircraft, while 
its opponents are equally insistent that 
its possibilities are so limited as to be 
negligible. A favoritestatement of those 
who see litle in the helicopter is that it 
ean do nothing that a balloon cannot do. 
‘Of course, neither of these views can 
be entirely correct. It is obviously im- 
possible to past on the merits or de- 
merits of a mechanical apparatus that 
hhas not yet reached its final form, and 
the haleoptt today la tar from pareo- 
jon. In fact 


1 development. The machines of the 
future probably will be quite diferent 
from those we have seen. Certainly 
they will be simpler. 

‘Now, just what is a helicopter? What 
in it mipposed to do, and how does it 


‘accomplish its purpose? 


ROBABLY the name itself will shed a 
little light on the sort of machine it 
fs. Helicopter is derived from two Greek 
‘words—heliz, a spiral, and pleron, a 
In other words, a helicopter is an 
aireraft with spiral wings, or at least 
wings that describe a spiral path in 
ascending or descending. ‘This construc- 
tion permits the machine to rise straight 
up in the air, instead of rising in a gradual 
incline like in airplane. In a helicopter 
the serew effect of a revolving propeller 
that drives an airplane forward is utilized 
to produce a vertical lift. 

‘The mere ability to go straight up and 
down, however, will not make the heli- 
copter a practical, useful aircraft. It 
must, in addition, do everything an air- 
plane can do, which means that it must 
possess mobility, stability, control and 
the ability to effect a safe landing in ease 
its motor fails. 

If itis to match an ai 
the helicopter must be 
from the ground to an altitude of several 


— ~~ 


thousand feet. 


doing this for more than a comparatively 
few feet. Beyond the ability to climb, the 
helicopter must also have a horizontal 
speed at least equal to the cross-country 
speed of an automobile, or it offers no 
advantage as a means of transportation, 

But the most difficult and probably 
the most important problem is that of 
Providing the helicopter with a means 
of landing safely when the motor fails. 
A pure helicopter should be able to de- 
scend vertically and land safely; that is, 
Grop to the earth with controlled speed 
that would gradually lesen and cause 
the machine to come to rest softly and 
slowly. To effect this the screws must 
be large—comparable in area with the 
wings of an airplane, 


"TERE are hybrid machines—airplane 
helicopters—that, when the motor 
glide to earth like airplanes on aux- 
iary wings. Like airplanes, these machines: 
ve high ground speed in anding. Hence, 
they either must be 
traveling at that speed 
when the motor falls, or, 
‘if stationary, must be 
so high that they can 
oie, to earth “out of a 
[at 
‘The best example of 
the airplane helicopter 
| fn'the Berliner apparatus, 
the inventor of which 
| Emile Berliner—probabily 
is the outstanding Amer- 
ican experimenter in this 
field of neronautics. ‘This 
machine looks exactly 


single propeller in front, 
though, two horizontal 


Noo * a 


"This it has not yet 
been able to do. 
"The reason for this 
is that a tremen- 
dous force is nec- 
essary to lift any heavy object vertically, 
‘a fact well illustrated by the difference 
between trying to lift a barrel to a wagon 
and rolling it up on skids. 

‘When a helicopter first starts to climb, 
it is aided by the air displaced by its 
revolving wings and reflected back 
against it from the ground. After it has 
ascended to a height equal to the diameter 
of its screws, however, this upward rush 
of air from the ground does not reach it. 
‘The machine then must depend entirely 
fon its own power to overcome gravity. 
and no helicopter has proved capable of 


‘The DeBetheeat helicopter. bul for the U.S. government 
ceded in remnining stationary inthe ir 35 feet above ound for five tl 
Res de scented four fet with two pamsengers and 17 fet ith one 


propellers rotating in opposite directions 
are placed above the wings outboard, 
and are driven by a bevel gear and shaft 
from an engine in the nose of the fuselage. 
A SMALL propeller with adjustable 

pitch, driven by the same motor and 
located at the rear of the fuselage, sup- 
plies forward motion. Lateral balance 
‘and control are provided by vanes placed 
under the propellers. These vary the 
thrust of the two propellers in what- 
ever direction it is necessary to tilt the 
plane. An early model of this machine 


Sm eeseitieneeiesen 


‘was the first vertical lifting orf co make 
a controlled fight baek to ne starting 
point. 


‘THERE are many examples of the 
pure helicopter. One of che first 
successful machines of this type was that 
of Professor Von Karman, of Austria. 
‘At the top of this machine are two pro- 
pellers rotating on a common axis but in 
‘opposite directions, whish bulance each 
other and prevent the marnine from 
rotating. ‘The propellers are driven by 
three rotary motors located in a tripod- 
shaped fuselage. A recent model of this 
machine made some noteworthy altitude 
flights. In the cockpit is a parachute 
that opens if the motor fails, and causes 
the machine to drop slowly enough to 
assure safety for the pilot. 

‘Mr, Peseara, an Argentixe engineer 
working in France, recently developed a 
machine that in many ways is similar to 
that of Professor Von Karman, ‘This also 
has two screws rotating in opposite 
directions and driven from below, but 
there is only one motor. The inventor, 
moreover, has added a noticeable im- 
provement in a method of controlling 
the propelling serew. The pitch of the 
blades is varied throughout the rotation 
bby means of a net of cams controlled from 
the pilot's seat. By this method the 
thrust distribution can be shifted forward, 
backward, or to either side, and any 
tilting of’ the machine thus’ corrected. 
Flights of considerable duration have 
been made in this machine in the last 
few months, 

Another type of helicopter with a still 
larger number of unusual features is that 
developed by Doctor 
DeBothezat for the 
United States Gov- 
ernment, This ma- 
chine has four instead of three screws, 
‘and all are on the same level. Control 
ia effected by varying the pitch and 
consequently the lift of opposite ele 
ments through a center control stick. 
‘The machine obtains stability through an 
ingenious system of automatically bal- 
ancing the forces produced by the four 
wucrews for a vertical lift. 
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complicated in its operating mechanism 
‘than an airplane. That is to say, a pilot 
‘must be required to use no more than two 
hand movements and one foot movement 
to obtain all possible movements of his 
craft. ‘The machine must be designed, 
too, so that if the power plant fails, the 
mechanism will not be left unbalanced. 

‘These obviously are difficult conditions 
to meet. However, somewhat similar 
problems confronted the pioneers in the 
development of the airplane, and were 
solved successfully, so aviation engineers 
expect confidently that a practicable 
helicopter eventually will be produced. 


JT, BEQUIRES no special technical 
knowledge to predict what status the 
helicopter will occupy in the aviation of 
the future. The helicopter will be used 
‘only where the flight is one principally 
fof ascent and descent in a vertical plane; 
‘where taking off and landing are the main 
operations of the trip, and where only a 
small machine can maneuver with safety 

‘Let us suppose, for example, that an 
airplane line were established between 
two big cities such as New York and 
Chicago. Huge airplanes, capable of 
carrying a large number of passengers, 
‘would be the logical units of transportation. 
By their nature these machines would 
be required to land in fields on the out- 
‘skirts of the cities. This would mean that 
‘some auxiliary method of transportation 


M. Ochmichen, whose experiments in 
Paris have attracted wide attention, has 
fa device similar to the DeBothezat’ ma- 
chine. It differs, though, in the stability 
system that depends on the gyrostatic 
action of a flywheel on the motor and the 
shape of the screws, which have narrow 
tips and wide hubs. 

‘A successful helicopter cannot be more 


of doing this, but helicopters probably 
would be even better—assuming, of 
course, that the helicopter had reached a 

development that made it just 
fe and just as fast as the automobile. 
‘the helicopter would be independent 


of the delays caused by heavy traffic, and 
it could transport passengers directly to 
their hotels or offices, landing on the 
roofs of the buildings. 

Another important and perhaps a 
‘wider use will be for personal transpor- 
tation. In my opinion, there is a definite 


future for the “flivver"* 
helicopter. No matter 
to what point of 
refinement “liver” 
planes are developed, 
there always will be 
crowded districts in 
which it will be im- 
possible for them to 
take off or land. ‘The 
most congested city 
district would offer no 
terrors to the helicopter, provided there 
‘was a roof convenient for use aa a 
landing platform. 


"THAT the helicopter ever will displace 

A the airplane, though, is unthinkable, 
Airplanes and. dirigibles' are absolutely 
beyond competition where aircraft cap- 
able of long flights at high speed are re- 
quired for such purposes as the trans- 
portation of pamengers, freight, and 
tail between. cities. To Ht itself ver~ 
tically the helicopter has to pay in power 
expended for the purpose and in me 
chanical complexities, both of which 
Getract from its likelihood of becoming 
# craft capable of prolonged, fast fight, 

‘At present the experimenter in heli 
copters finds his encouragement not. in 
the possibility of immediate use of his 
invention, but in the opportunity to enter 
the competitions that are contemplated 
in various countries. Great Britain, 
France, and Italy already have arranged 
competitions, and the British event, 
which isto be held before next spring, of 
fersattractive inducementsin prizemaney. 
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In the Vanguard of Science 


Keep in Step with Useful New Discoveries and Inventions 


DOR years the telegraph has apprised 
us of the news of the world almost 
as the events have occurred. Now 

it also can show us pictures of far-off 

happenings with a speed little less than 
that required to transmit an account of 
them, for engineers of the American Tele 
phone and Telegraph Company have per- 
fected a simple, commercially practical 
method of sending. 
photographs by wire 
The p 


1 thorough test during the recent 
and Republican convent 
‘at New York and Cleveland respectively 
Only two instruments eapable of exchang. 
ing photographs by the new sy re 
in existence, but the auecess with which 
the convention pictures were transmitted 
probably will lead to the construction of 


others, and sending pictures by wire 
rentually may become cottimon practice 
Both receiving and sending apparatus are 


adaptabl 


HE new process has for its basis a 

photo-electric cell, an apparatus the 
electrical conductivity of which varies 
according to the amount of light entering 
the cell. "A positive film of the picture to 
be transmitted is placed on a revolving 
cylinder and a thin ray of light directed 
against it. ‘This ray moves vertically 
‘across the film in lines that are 1/65 of an 
inch apart. 


‘As the ray passes through the film, its 
intensity constantly varies according to 
the lights and shadows of the picture, 
causing corresponding variance in the 
current that issues from a photo-electric 
cell. This current is transmitted along a 
wire to the receiving station, where the 
received current is transformed into 
variations in a light ray. ‘The ray 

is directed against a 
photographie film, 
moving across it as 


the ray moved on the sending film. 

‘Since the two films are of the same size, 
and the movements and intensities of 
both sending and receiving ray coincide, 


the film on the sending cylinder is repro- 
duced exactly at the other end. Vacuum 
tubes and other auxiliary apparatus are 
required for long-distance transmission, 
but the foregoing will serve to explain the 
‘essential features of the process. 

It requires about 414 minutes to trans 
mit a five by seven photograph by means 
of a ray that moves 65 times in an inch. 
‘This gives to the received picture about 
the same quality as a newspaper half- 

By eausing the light ray to describe 
more than 65 lines to the inch, the original 
photograph may be transmitted more 
perfectly, though, of course, it would 
require longer. 


Artificial Breath 


WO scientists appeared before the 
French Academy of Medicine a few 
weeks ago and placed on a long table the 


nme of the 
d by earbon 
subjected to 
the respiratory ene 
won paralyzed, All 

of “being 
nutes later all of 
ping about, appa 


bdies of several animal 
imals had been poi 


‘others had t 


monoxide 


her deadly gases 
others had 

ave every external evidence 

dead and yet » fe 

he animals were i 

ently in normal health and none the 

worse for their experience. 

‘This neeming miracle was accomplished 
by means of a new apparatus designed to 
resuscitate victims of drowning or asphyx- 
iation. It consists of two bellows, oper- 

od by an electric motor, one of which 
nzhales,” the other of which “inbales" in 
a way that iv anid to imitate tly the 
action of the lunge. 

‘The artificial br 
transmitted to th 


th from the bellown ia 
nufferer either by a 


Department of Health witnessing a demon 
‘Seton of the new end effective treatment 
Sc wat ‘be dencibed in deta in next 
TRoathe iene of Popular ‘Science Monthly 


tube placed in the throat or through a 
mask that covers the face. ‘This method 
is said to be more certain than any 
previous system of artificial respiration. 


A King of Locomotives 


SA result of four years’ work and at 

«cost of more than $100,000, engin- 
‘cers of the American Locomotive Com- 
pany and the Delaware and Hudson Rail- 
Toad have produced what is said to be the 
‘most powerful steam locomotive. 

‘The new engine operates at 350 pounds 
steam preasure, while the average freight 
locomotive utilizes from 175 to220 pounds. 
It has two small wheels forward, and four 
Griving wheels, lacking the usual trailer 
wheels. ‘This change in design is said to 
produce greater tractional force. Its 

‘small, and the boiler is vir- 
under a mass of heavy 


‘A novel feature of the compound engin 
of the new locomotive is that steam is 
utilized twice before exhaust. It is 
passed at high pressure into one cylinder, 
then led into a larger cylinder on the other 
side at slightly reduced pressure, then ex- 
hhausted through the stack. 

‘The development of so powerful « steam 
locomotive is significant in these days 
when electrical and internal-combus- 
tion locomotives are attracting 
wide attention, It is remarkable 
also that the new locomotive util- 
ines an engine of the compound 
type, once discarded by loco- 
motive designers as “inefficient.” 


Photographing the Invisible 


[IBUTENANTS = MACREADY and 
Stevens of the Army Air Service 
ascended in an airplane 32,220 feet above 
Dayton, Ohio, a few weeks ago. At that 
height their airplane was invisible from 
the ground. When they looked down, 
the city was obscured by a blue haze 
that rose from 8000 to 10,000 feet 
from the ground. Yet they snapped 
their camera several times, and ob- 
tained remarkable photographs of the 
city—pictures in which the buildings, 
even the automobiles in the streets, were 
defined clearly. 

‘That they were able to make pictures of 
objects invisible to them was due to three 
factors—un extra long-focus camera, 
super-speed film, and a "minus blue” ray” 
filter that absorbed the ground haze. No 
aerial photograph ever before had been 
made from such a height as six miles, yet 


a 


‘With a camera having a focal length of 20 
inches, they say, clear photographs of the 


rising that high. 


An Aid to Super-Power 


PROM Enaland recently came word of 
the invention of a device that is 
expected to revolutionize the transmis. 
ssion of electric power—a “‘transverter,” a 
combination transformer and converter, 
that changes ordinary low-pressure alter 
nating current into high-pressure direct 
current. 

‘The new apparatus is the invention of 
W. E. Highfield and J. E. Calverey, en- 
gineers of the English Electric Com- 


pany, who had been engaged in ita 
development since 1918, Engineer- 
ingexperts in the United States have 
shown tremendous interest in 
device, tating that it probably will 
further the super-power projects of 
this country by facilitating the in- 
terconnection of various power lines 
and power houses. 

Engineers long have dreamed of 
substituting high-voltage direct 
current in transmission lines for 
high-voltage alternating current, 
but to make the change was im 
possible, due to the lack of a device that 
‘would convert the alternating current de- 
veloped by the generators into direct cur- 
rent. ‘The new device makes the trans- 
formation; then, after transmission, a 
similar device steps the high-voltage 
direct current down to low-voltage alter- 
nating current for industrial purposes, 


Around the World in 17 Days 


PEOPLE wore vastly entertained when 
Jules Verne had his fictional hero, 
Phineas Fogg, make a circuit of the globe 
in 80 days, an exploit quite ns fanciful as 
other feats that Verne had his characters 
perform. A commercial concern announces 
round-the-world trips by airship and air- 
plane in 17 days and causes no astonish- 
ment! A $5,000,000 company has been 
formed in London to conduct these tours 
according to the following itinerary: 
London to Paris to Constantinople by 
airplane; to Australia by airship; to San 
Francisco by airship; to New York by 
airplane; to London by airship. 


Bricks Made from Dirt 


OMPRESSED bricks made from 

ordinary dirt have been developed 
for house construction by two French 
engineers. In the process ordinary sub- 
soil earth containing five to eight per 
cent clay is compressed by tremendous 
pressure. The resultant bricks are said 
to have a pressure resistance of 600 
pounds a square inch. 
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Double-Locking the Door 
against Burglars 


DEVICE that, it is claimed, makes 

every ordinary door lock burglar 
proof, consists simply of a small metal 
tongue to which is attached a small 
chain, pin, and sereweye. 

In use, the sereweye is inserted in the 
door near the lock and remains there 
permanently, When the door is locked, 
the metal tongue is inserted in the key- 
hole below the key. ‘The pin then is 
slipped through the loop handle of the 
key and through a convenient opening 
‘on the end of the tongue, This keeps the 
key from being turned or pushed out of 
the lock from the outside, 

‘When the door is to be unlocked, the 
pin and tongue safety catch can be 
removed easily, 


Inserting the pin in the hey handle 
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craper Garage Will 
Park 600 Cars 


"To RELIEVE « 


Whisk the Gr 
nated by an attendant below, the ele 
vator stops, the gates automatically 


Telephone Arm Holds Receiver to Your Ear 


PRACTICAL telephone device con- 
sists of w holder for the receiver 
when in use, allowing freedom of both 


hands while telephoning, and a handy 
pad holder supplied with a clip so that 
papers of various sizes may be used 


open, the rear of the elevator floor ix 
raised and the car ix rolled into its stall 
by force of gravity. ‘The stall consists of 
steel channels for the wheels and will be 
movable, so that when a ear is run out 
from the elevator it may be slid away 
from the entrance, making room for the 
next car. 

‘The designers claim that hotels and 
department stores of the future may have 
their own garages incorporated in the 
buildings, 


A Wasp that Uses Tools 


HE definition of man as a tool-using 

animal may have to be revised. Dr. 
George C. Wheeler and Esther Hall 
‘Wheeler, of Syracuse University, recently 
reported having seen a wasp’ using a 
pebble for tamping down the entrance 
to her burrow. 

‘The incident happened in Texas, where 
the observers were studying insect life 
Arrested by a loud buzzing, they eaught 
Sight of the wasp at work. ‘The insect 
was holding the pebble between her 
mandibles and striking it against the 
ground by moving her whole body up 
and down after the fashion of a pile-driver. 

‘The scientists captured the wasp, but 
the pebble was lost in the excitement. 


Steel Pipe Foundations 
Filled with Concrete 


FOUNDATIONS of steel tubing filled 
with conerete that, itis claimed, may 
be laid at a saving of time and cost over 
the usual concrete piers employed in 
building operations, have been devised 
by a firm of New York engineers. 

‘By the new method, tubular steel 
shells from 1234 to 16 inches in diameter 
tnd from 34 to. 34 inch in thickness are 
driven down to bed rock. ‘The length and. 
thickness of the shells depend on the load 
to be carried and the earth through which 
they must be driven. Cast steel eouplings 
provide rigid connections when more than 
‘one length of tubing is used. 

Since there is little displacement of 
material as the shell is forced into the 
ground, previous excavating i un 
necessary. ‘The material inside the shell 
is excavated by a powerful jet of com- 
pressed air from a small ausiliary pipe, 
Which is inserted after the tube has been 
driven. 

‘When the earth is extremely hard, 
water is added to loosen the core and to 
make the tube airtight, #0 that the blow- 
ing by compressed air will be more elfec- 
tive, After this, clear water in run in to 
clean the pipe. "Finally the pipe is filled 
with concrete, forming 
crete column, 


‘The concrete steel piles are set in groups 
and bound together at the top by a 
reinforeed concrete cap. 


— 


The World’s Greatest Irrigation Project 


WORK on. the. greatest irrigation 
project in history, the plan of 
which is shown above, was begun recently 
by British engineers. It provides for 
regulating the flow of waters of the 

to irrigate by seven 
great canals and tributaries the arid 
plains of Sind, including 6,000,000 acres 
‘of land now largely desert. 

‘To accomplish this, a great dam will 
bbe constructed cross the Indus in the 
form of a double bridge more than a 
mile long, or five times the length of 
London Bridge. 

‘The upper bridge will be used for 
handling the gear operating the giant 
sluices, of which there will be 66, each 
closed by huge steel gates. ‘The lower 
bridge will earry public roadway 
Buildi ‘Ml be of limestone 
from neighboring hills 

‘The largest of the canals is designed to 
irrigate more than 2,000,000 seres. Alto 
gether there will be 850 miles of ma 
canal with branches, and more than 
1200 milen of distributaries, 

he central canal will be half ax 


ill approach the maximum discharge of 
the Thames. ‘The cost of the dam will be 
more than $14,000,000, and the entire 
project will cost more than $50,000,000, 
‘The scheme was originated by Sir George 
Lloyd, Governor of Bombay from 1918 
to 1928. 


An Automatic Policeman 


ABSOLUTE protection for the auto- 
mobile and everything in it now is 
promised by a “metal policeman” that 
‘sounds the horn as a warning signal as 
long as the car is molested. 

‘The burglar device, designed also to 
protect garages, barns, and similar build- 
ings, is an electric alarm with a secret 
switch. It consists of a sories of electric 
contacts arranged in a metal box four 
Inches aquare and one inch thick, When 
attached to a car it may be secreted under 
the hood. When the owner leaves the 
car he sets the secret alarm switch. ‘There- 
after the slightest jar causes a spring to 
vibrate and make a contact. A small 
wheel with a series of notches on it is set 
into motion. Each of these notches 
makes a contact as it passes a copper 
spring, sounding the horn. ‘The result is 
4 series of short startling toots of the 
horn, which continue for 10 seconds. 

If the thief continues to molest the 
car, the process is repeated indefinitely. 


POPULAR SCIENCE MONTHLY 


Model “Health Street” Demonstrates Child Hygiene Work 


*T.0 DEMONSTRATE the importance 
‘of child hygiene education in th 
home, the Department of Health, New- 
ark, N. J., recently prepared a’ model 


street for a public health exhibition. All 
of the buildings were fitted with swing- 
ing fronts which, when opened, presented 
an interior of the rooms in each building, 


ing the various types of educational 
health work carried on in the home by 
the bureau,’ This method of visualizing 
‘the work aroused considerable interest, 


Champion Barrel Builder 
Makes 120 a Day 


JS THESE days of dancing, whistling, 
and fiddling champions, there now 
appears William J. Murphy, of Massa- 
chusetts, who claims to be the champion 
barrel maker in the United States. 

He holds a record of making 120 bar- 
els a day for 44 days strai total of 
5280 barrels in all 

Murphy, who is employed by a South 
Boston cooper, challenges all comers to 
dispute his title 


Flappers in the South Seas 


HE bobbed-haired miss with henna~ 

hued curls is not an exclusively 
modern product. On the Samoun Islands, 
native men wear their hair long. ‘The 
women, however, cut theirs short and 
bleach ‘it an auburn tint with a wash 
that, is compounded from the leaves of 
a wild plant. 

Beauty spots made from alafa, « thin 
leaflike fungus, often are stuck on their 
foreheads and cheeks. These patches, 
which are phosphorescent, give the belles 
a striking appearance at’night. 


New Fighting Tank Can Be 
Directed by Radio 


EVEN the army fighting tank now has 
radio ears and a radio voice. ‘This 
doughty perambulating fort now can be 
directed accurately from behind the lines 
throughout a battle, a fact that the de- 
signers believe would increase its des- 
tructive power enormously in time of war. 

Because of the deafening noise within 
a tank during fighting, a special design 
had to be developed. ‘The tank shown at 
the right on the ‘proving ground. at 
Aberdeen, Md, was the first to be 
‘equipped with radio. 


A cAMERA that takes 250 pictures a 
second recently was developed by the 
U.S, Bureau of Standards to study the 
flight of projectiles from big guns. 


New army tank equipped with Fado 


“Strong Woman” Lifts Elephant for Charity 


10 ASSIST a New York charity fair, 

‘a “strong woman” vaudeville per- 
former stopped the crowds at Times 
‘Square recently by lifting an elephant. 
‘The animal stood on a specially construct- 
ed platform, suspended by chains from 


strapa slung over the performer's shoul 

Bracing herself on a platform with feet 
wide spread, her hands gripping a hork- 
zontal bar on each side, the woman lifted 
the tremendous load, 


Street crowds watching woman performer Lift an elephant hung from her shoulders 


POPULAR SCIENCE MONTHLY 


‘on the Riviera is by motor caravan. 
jonists at Cannes, France, recently 
were startled by the sight of a r 


THE latest style for sight-seeing trip 
vs 


ear not much longer than the canoe it 
carried on its odd top, drawing a very 
large hooded trailer that served as a 
covered home on wheels. In appearance 


Odd Motor Caravan on the Riviera Carries Its Own Canoe 


the trailer resembled a great armored car, 

‘The strange caravan, canoe and all, in 
shown above just as it appeared’ in 
Cannes, 


‘A snug garage in a hollow tree 


Great Hollow Tree Trunk 
a Natural Garage 


HUGE natural garage in the hollow 

of « great baobab tree, was dis- 
covered recently by a motorist in Nyansa- 
land, Africa, shortly before nightfall, 
His ‘car, a Ford, was accommodated 
handily by the high sheltered space. 
Despite its great hollow, the tree was 


Earth's Permanent Wave 


WITHIN the earth is a large wave 

that moves around the planet 

once every 8800 years, according to 

Ludovie MacLellan Mann, a member 

‘of the British Royal Anthropological 
‘ety. He says the 


Society. rave moves the 
and poles 


slightly, resulting in climatic changes. 


Shipping a Mammoth Coast Defense Gun 


NE the world's largest coast. do- 
Tense guns, recently shipped to New 
England, is shown below. ‘The 16-inch 


weapon weighs 210 tons. A. specially 
constructed ear was necessary for trans- 
portation and 60 men to move it. 


nd Largest Lamps 


world’s wmallest and largest in 


candescent lamps—one rated at 
about one quarter candlepower and the 
000 candlepower—recently 

ited by the General Electric 


‘The large lamp, with a bulb 12 inches 
in diameter and 1814 inches high, was 
deyeloped for motion-picture studios. 
It is 1290 times larger than the average 
household lamp. ‘The current required 
to operate three of these lamps would 
run the average street car. 

‘The small lamp, only a quarter of an 
inch in diameter, uses but one-fifth of a 
‘volt of electricity. 
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hind the tuning di 
that a portion of each 
view, can be made to serve as a handy 
index for quickly tuning in any desired 
station, without the usual adjustments 
over a wide range. 

‘On amall pieces of cardboard that fit 
into the disk slots are printed the call 
letters of the various broadcasting station 


Liquid Resistance Used in 
New Grid Leak 


Ay NEW type of grid leak differing from 
other types in the fact that it uses a 
liquid for its high resistance element, re- 
cently has heen developed to eliminate 
mierophonic noises, 

"The new instrument is composed of a 
lass tube one-half inch in diameter and 
five-eighths of an inch long, about oue- 
third full of liquid. “At each end, on the 
inside of the glass tube, is a small semi- 
circular copper plate, 

‘As the grid leak is revolved in its 
mounting, the plates are gradually im- 
merted in the fluid. In immersion, the 
grid leak has the minimum resistance of 
one-quarter megohm. When it is turned 
s0 that the plates are completely out of 
the fluid, it has the maximum resistance 
of two megohms. 

‘Thus the device can be adjusted for any 
resistance bet these two points 
‘merely by turning it on its mounting. 
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within range. When a station is tuned in 
first, the card bearing its call letter is in- 
sserted in a slot opposite the zero mark on 
the dial, as shown at the left of the illus- 


necessary is to turn the dial until the 
zero mark is opposite the call letters on 
the card index. 


U. S. Navy’s Radio Messages 
Sent by Typewriter 


N THE U, 8. Navy's “radio central” 
station at Washington, D. C., has beet 
perfected a teletype aystem by ‘which a 


‘operator, simply by “typing” messages on 
fa lettered keyboard, can transmit navy 
‘communications by radio from Washing- 
ton to San Diego, Calif. Depressing a 
key automatically’ transmits a dot-and- 
dash signal for that letter. ‘Thus a navy 
operator, using headphones, as show? 
‘the photograph below, can relay an in- 
coming radio message almost instantane- 
ously. 

This innovation is just one unit in a 
world-encircling radio system that now is 
being developed by the Navy Department. 


Two-Way Loop Aerial for 
Greater Selectivity 


TS, AN stempt to obtain perfect selec- 

wwentor of Brooklyn, N. Y., 
hhas perfected an unusual combination 
horizontal-vertical loop aerial to be used 
with sensitive receiving sets. 

‘Tuning of the aerial is accomplished by 
turning the dial shown in the photograph 
below. This dial moves the vertical loop 
to the left or right, while the horizontal 
loop remains stationary. 

‘The inventor claims that despite strong 
interference from local stations, the com- 
bination loop will bring in distant stations 
at the slightest turn of the dial, 


Plants Listening In 


ultimately be affected 
increasing radio activ- 
ity and the constant disturbance of the 
ether? 

This question recently has been put to 
scientists of the Smithsonian Institution 
and the U. 8. Department of Agriculture. 
‘While they are not ready to offer a definite 
prediction, they point out that some, if 
not all plants are sensible to ether condi- 
tions and that these plants may be listen- 
ing in, just as are hundreds of thousands 
of human beings all over the world, 


Thirteen-Tube Set Relays 
American Broadcasts 


ERTAIN American stations are heard 
with crystal sets throughout the 
British Isles, the programs being received 
and amplified by this new 13-tube set, at 
Biggin Hill, Kent, England. Programs on 
‘a 100-meter wave length, too low for 
most American amateurs, are caught by 
this station and relayed from nine broad~ 
casting stations, each with a different 
‘wave length. ‘The programs thus relayed 
hhave been heard as far west as Australia 
sand as far east as Russi 
‘A similar system for relaying British 
‘concerts is being developed for the United 
States. 


Signal Travels 8500 Miles in 
a Split Second 


"THE map below illustrates how, in 

5/100 of a second, a radio signal 

recently streaked around an 8500-1 

circuit; from New Brunawick, N. J., to 

‘Warsaw, Poland, and back to New York. 
‘The round trip of the test signal was 

timed by a motion 

ated by a set tuned to the recei 

tion at Riverhead, L. I. 

was in Washington, 

where the observers w 

this club the signal first was telegraphed 

to the sending station at New Brunswick, 

N. J. ‘Thence it went to Warsaw, and 

from there, after a 35-mile telegraphic 

relay, was sent to the Riverhead station. 


artanric 
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DIFFERING from the standard types 
‘of radio cabinets, this new six-tube 
set has a glass door at the top, through 
which the tubes are visible, This door 
may be opened to allow easy access to 
the rheostats placed between the tubes 
within. Two tuning dials are on the panel 
below. 

‘The inventors of this type of set also 


Operates Six Head Phones from a Single Set 


HERE several persons wish to listen 
in with separate headphones in- 
stead of a loudspeaker, some means must 
bbe provided to connect the various phones 
in series. This manner of connecting 
‘cuts down the volume on each phone. 

When only one or two persons wish to 
listen, therefore, it is advisable to take 
from ‘the circuit the phones not in use, 
thereby increasing the signal strength in 
the phones in use. 

‘This has been accomplished in a very 
efficient manner by a radio manufacturer 
‘who has constructed a multiphone block 
in which a slider moving along a rod con- 
ects or disconnects from the circuit as 
‘many phones as are required. By using 
this device six persons can listen in. 


A campatcy to curb the howls and 
‘squeals from radiating radio receivers was 
Inunched at a recent meeting of the Inter 
fering Radiation Conference, when it was 
decided to join forces with the American 


ocean 


Tubes Are Visible in Powerful New Set 


have perfected a new folding loop aerial, 
which they claim ia wound in such a man 
ner that the wires cannot be tangled or 
bunched. It is equipped with taps 20 that 
10, eight, or four turns can be used, giving 
a range of wave lengths from 180 to 600 
meters. 

‘This loop is said to be constructed as 
firmly as those that do not fold. 


‘Multiple block for phone connections 


Ammeter Battery Tests 


ESTING radio A batteries with an 

ammeter is not a satisfactory method. 
of determining the best brand, according 
to George W. Vinal, chief of the battery 
section of the United States Bureau of 


inal explains that some of the very 
best and longest lived batteries donot 
give as high an ammeter indication in 
this test as inferior brands. 
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Mysterious Fire in Paved Roadway Has Been Burning a Year 


FOURTEEN years ater a erek bed in 
Philadelphia, Pa.,had been converted 
into a paved sireet, a passing autoist 
noticed a slender curl of smoke rising 
from a slight crevice in the roadway, 
thun discovering a fire that probably wil 
shatter all records for novelty and length 
of activity before it is finally subdued. 


Gage Measures Clearance 
for Balloon Tires 


A SIMPLE wooden sage has been 
devised to determine whether your 
car has sufficient clearance for use of 
hhalloon tires. ‘The gage consists simply 
fof a atick with holes at certain distances 
from one end. ‘These distances corre- 
‘spond to what may be termed the radius 
of the clearance circle. 

A nail is placed in the hole correspond- 
{ng to the size of tire the ear requires and 
tthe point of the nail held to the center of 
the hub. If the end of the gage in 
swinging around the nail as on an axis 
strikes the fender above, the clearance is 
inadequate. 

All the above measurements are made 
with a maximum load in the ear. 


New Anti-Aircraft Gas 


GERMAN is reported to have in 
vented an aerial defense gas that 
makes it impossible for any one breathing 
it to ascend higher than 6000 feet. 
‘Beyond that height the aviator’s lungs 
‘will burst. 


‘This discovery wax made last summer. 
‘The motorist turned in an alarm, a fire 
company responded, and has been on 
duty ever since, establishing what is 
very likely an endurance record for fire 
fighting. ‘They will soon complete their 
first year on the job. 

‘When the road was laid in 1909, from 
800 to 400 feet of the foundation was 
filled with cinders, coke, and other 
furnace refuse, and the highway laid over 
all. Fourteen years afterward the pave- 
ment was discovered to be a mass of fire. 
‘The cause is believed to have been spon- 
taneous combustion. It is thought that 
several red hot coals from the fill-in 
‘material that, in many cases, was dumped 
direct from power houses, became sealed 
in the great mass of waste. This bit of 
fire slowly smoldered and spread until it 
permeated the entire foundation, finally 


gaining the air, which fanned the pave- 
‘ment furnace to fresh activity. 

Firemen have succeeded in digging a 
trench in part of the burning mass 
through which a firehose creates a wall 
of water night and day, month after 
month. 

The fire probably will be allowed to 
burn itself out, which, according to es 
will take about three or four 


year 


Escalators for Salmon 


"T.2 SOLVE. the. problem of building 
‘2 90-foot dam in the Columbia River 
without blocking the run of salmon that 
0 up the river to spawn, model escalators 
will be erected to determine whether the 
fishes will consent to this form of trans 
portation, 


Excavating Shovel Swims to Work in River 


STEAD of dismantling a 

exeavating shovel in order to lower it 
from cliffs down to a dam at Eau Claire, 
‘Wis., engineers aaved a week of time and 
‘expense by running the machine into the 
Chippewa River about a quarter of a 
mille below the dam and then moving it 
‘upstream under its own power. 

Tt had been planned originally to dis- 
assemble the machine and skid the parts 
out on a platform, from which they could 
be lowered by derricks to the river 70 
feet below and then reassembled. To save 


time, however, it was decided to make the 
‘shovel swim to work, #o the engineers put 
three men aboard and started it on ite 
‘unusaal and treacherous trip, in whieh it 
encountered deep holes, hidden ledges, 
and swift currents, 

‘At times the water almost reached the 
vital engine parts, but after 53% hours’ 
battling against the current, the shovel 
finally ‘arrived at its destination und 
crawled out of the water like a huge hippo- 
potamus, to the great satisfaction of the 
men who conceived the idea, 
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| TPPHE three planes shown above are 
painting the sky with colored writing 
over Hazelhurst Field, L, I. ‘Traveling at 


8 speed of 135 miles an hour, a camera 
man in another plane snapped this un- 
usual picture, 


The new method of painting the 
heavens with all the colors of the rainbow 
is the invention of Major Jack Savage. 


Collapsible Rule Takes 
Inside Measurements 
A COLLAPSIBLE rule designed to 

take inside measurements aceu- 
rately consists of eight-inch sections, on 
the edges of which are grooves ‘and 


Lake Steamers Carry 


"THE Great Laken rapidly are becoming 
major highways for transportation 
of automobiles. Manufacturers are be- 
inning to load large freight steamships 
with hundreds of ears at Detroit for 
ahipment to distributing points along the 


runners that permit it to be pulled out for 
a short distance oF to its fll length of 
three feet. 

‘A spring eatch holds each section when 
is pulled out to the full. 


Mosquitoes Favor Cattle 


'T LONG has been known that the 

mosquito is the only active carrier of 
malaria. Only one mosquito in 1000, 
though, carries the malaria parasite in an 
infectious stage, scientists of the Johns 
Hopkins School of Hygiene discovered in 
a recent investigation in Louisiana, 
‘They report also that mosquitoes show 
a much greater fondness for live stock 
than men. 

Tt will be difficult to convince any one 
of that at this time of year, yet the inves- 
tigators assert mosquitoes evidenced their 
preference in the following order: Horses, 
‘cows, dogs, pigs, human beings. 


Big Auto Shipments 


lakes instead of driving them overland or 
shipping them by rail. 

Some of the large freighters carry more 
than 00 ears at one load. ‘The photo- 
graph below shows a load of automobiles 
from Detroitatthe Municipal Pier, Chicago, 


New Tip for Cutting Torch 
Saves Time and Fuel 


SPECIALLY designed for cutting 

heavy metals, a new tip for acetylene 
torches, recently developed, is said to 
effect a substantial saving of time and 
fuel by a new process of mixing the gases, 
preheating the cutting oxygen, and giving 
‘added velocity and penetration to the 
reheating and cutting jets. 

‘This mixing of preheated gases takes 
place in several passages in the seat of the 
tip. ‘The gases then pass into a ringlike 
Passage, where they are given a swirling 
motion and an additional mixing. They 
fare separated again, and expanded into 
larger passages which lead to the openings 
in the end of the tip itself. 

‘The tip has the advantage of a renew= 
able seat that facilitates cleaning and 
maintenance and does away with th 
necessity of discarding or remachining 
‘used tips with worn seats, 

‘Results from tests, according to the 
manufacturer, showed a saving of 18 
per cent. 


‘Ansmac has been found in appreciable 
‘quantities in all organs of the human 
body, increasing in amount with the 
age of the person examined. 
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Could You Save a Drowning Man? 


By Clifford Thorne, Veteran Life-Guard 


OST of us, some time in our lives, 
‘may expect to hear the terrified 
all for help from a drowning 

person; yet how many of us would know 

how to attempt a rescue? 

Every day in the United States about 
20 people meet death by drowning, so the 
value of general knowledge of life-saving 
is obvious, Few of us, however, take the 


trouble to learn. 
‘Nearly 800 rescues have taught me th 

cool-headedness and 

a few simple, well- 

directed 


actions, 4 


drownings are due 
to fear and excite- 
ment. 

T recall once, just 
at dusk, I heard a 
call for help, saw a 
crowd of ‘excited 
people on the beach 
and a man strug- 
ging in the water. 
No one was going to 
his aid. T saw that 
the victim was not 
suffering from 
ramps and was 
keeping his head 
above water. So I 
shouted at the crowd, 
for silence, drew the 
attention of the vie~ 
tim, who was merely 
excited, and com- 
manded him toswim 
inat once oF I would 
order him off 
beach for making a 


Fig 4 A neck bald ean be broken 
bby easily pushing ogainet the stroeging 
Wien chin or nowe with our hands 


disturbance. He immediately regained 
his self confidence and swam to shore 
unaided, 

If, however, you are forced to go into 
the ‘water after a person, a few simple 
rules are worth knowing. First, forget 
about the so-called “death clutch.” Actu- 
ally, it is nothing more than a frantic 
effort of the drowning person to climb to 
the surface by using the rescuer 
Indder. If the rescuer will remain stil a 
moment, the vietim very likely will release 


Fig. 5. The mont effective way to tow 
Srowning person to safety-a held thot 
Shows feedom enough for swing 


‘or at least loosen his hold. If necessary, 
‘one of several releases and grips may be 
‘used. 


JF, THE victim should grasp you from 
behind, wrapping both arms around 
your waist, as in Figure 3, simply stiffen 
‘your arms and raise them to the height of 
‘your shoulders, then duck out quickly. To 
break a wrist hold, use your knee, as in 
Figure 2, pressing it against the victim's 
forearm. ‘This will break the strongest 
grip. Figure 4 shows how to break a neck 


hol by pushing back the other person’s 
cchin with hoth hands, 
‘The best way to tow a drowning person 
to safety is to throw one arm over his 
ler, scrom his chest and under the 
armpit, as shown in Figure 5, 
Then swim on your back and pull him 
along. ‘This hold will keep his head above 
If the drowning person is. wearing 
lothes, the most effective method ix to 
grasp him from the 
rear, If the person 
will’ help a little, 
after being quieted 
by conversation, an 
excellent way to assist 
him in is to place one 
hhand under each, arm 
as'in Figure 1, or on 
teach side of the head, 
both of you swim: 
ming on your backs, 


[™, MAY iurprise 
you to learn that 
stout persons are not 
more difficult to res 
ccue than lightweights, 
In fact, stout persons 
flont more readily, 
Another surprising 

that clothing. 
ictually aids you, be- 
cause of the air it ro- 
tains for many min- 
utes. 

‘The first steps in 
resuscitation are. to 
place the vietim on 
his stomach, making 
sure to turn his face 
toward a current of 
air. ‘Then clean his 


Fe. 6 
escrbed Inthe” accompanying srtice, 
‘Tarn the ietin’s foce toward. the a 


mouth and nose. Now grasp him firmly 
at the belt line, as in Figure 6, and, hold- 
ing your arms stiff, sway backward, then 
forward and downward, exerting pressure 
‘on the abdomen. Release the pressure 
quickly onthe backward movement for the 
purpose of getting the lungs to work again. 
‘This should be done slowly, about 15 
times to the minute. If you have an as- 
sistant, have him hold the victim's tongue. 

Remember always to act quickly and 
calmly. 
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New Inventions for the Housewife 


fe blades 


has 
firmly 


‘Glaimed, 
hat fe together over the flame 
their use will result ina 75 per cent saving of gas 
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AN, AUTOMATIC teaching device, 
designed to uid children to master 
fundamental facts and to train them in 
automatic thought processes such as 
addition and combinations of numbers, 
hhas been developed especially for use 
in the lower school grades. 


‘The device consicts of a machine 


uct 
Fifty Years of Carving on 
4 skill is 


Elephant Tusk 
A itll earved 


MARVEL of patience 
represented in this bes 
elephant tusk on which a father und son 
worked nearly 50 years. 

‘The carving was done by Hindus. 
‘When the father who started the work 
died, the son carried it to completion 
after many more years of work. ‘The 
‘tusk is now in the possession of a resident 
of Brooklyn, 


Recentuy E. J. Campbell, of Thurston 
County, Washington, announced that 
through scientific processes he had de- 
veloped a stingless bee. The insect is 
said to give good honey. 


holding a set of about 50 cards on which 
the drill facts are printed, a set of cards 
covering one subject and forming one 
unit. ‘The cards are placed on the ma- 
chine, which automatically drops them 
in regular order at intervals of from one 
to three seconds. ‘The child or class calls 
the answer to each card while it is exposed 
to view. Thus for drill in addition, each 
card bears a combination of numbers to 
which the scholars must quickly give the 
correct answer. 

The card teaching machine is designed 
also for use in Americanization evening 
schools. Subjects covered include lan- 
guage, civics, history, and arithmetic. 


Fourteen Instruments in 
One-Man Orchestra 


‘OMBINING 14 different instruments 
in one, a novel one-man guitar, when 
properly played, is said to produce the 
effect of 4 real jazx band. ‘The instru- 
ments are played at the ame time in 
order to give the effect of a full orchestra, 
‘The “band” was invented by Signor 
Miguel Juan, of Belgrade, Servia, He 
Plans to bring his unique instrument to 
merica soon, 


Camera Reveals New Marvels of Science 


MAZING new uses for the camera as 
‘an instrument of scientific research 
have been found in the Inst few weeks. 
[At Ohio State University, Professor 
Wesley G. France has devised a micro- 
scopic motion-picture camera capable of 
photographing the movements of mole- 
cules in chemical action. With his ma- 
chine Professor France succeeded in 
making pictures of the “Brownian move- 
menta” of particles of basic carbonate of 
lead, about 1/25,000 inch in diameter. 
‘The particles were immersed in fluid 
land their irregular jerkings as the fast- 
moving molecules jolted against them 
were plainly visible when the pictures 
‘were thrown on a screen and enlarged. 


Meanwhile two French scientists have 
demonstrated before the French Academy 
fof Sciences a process of making X-ray 
motion pictures of the organs of the hu- 
man body. ‘The throbbing of the heart, 
the action of the lungs und the workings 
‘of the digestive organs are aid to be 
disclosed perfectly by this process, 

‘Another discovery, somewhat similar 
in application, has been made by Drs 
Evarts A. Graham and Warren H. Cole 
of the Washington University Medical 
School, St. Louis, Mo. ‘This is an ine 
genious method of making X-ray pictures 
of the gall bladder that is said to furnish 
an infallible method of detecting gall- 
stones. 


Motorized Tailor Shop Calls at Your Door 


PFICIALS 

and residents 
of Washington, 
D. C., no longer 
need call on atailor 
togettheir trousers 
pressed. A tele 
phone call will 
quickly bring the 
tailor’s “wagon” 
buzzing up to the 
door and complete 
tailoring equip- 
ment within the 
‘car will press suits 
while the owner 
gets an extra sleep. 
This car probably 


is the first of its 
kind. 


to propel this 
trivanee, on account of lack of space. 

he trip was without mishap 
and the natives seemed to enjoy trans 
porting a white man's “iron horse,” 


Sweeping the Clouds Away 


JNDER some conditions aviators are 
able to brush small clouds out of 
the ay by flying through them repeat- 
A fair sized summer cumulus oF 
‘weather cloud sometimes may be 
20 flights throug it, 


Sedan-Locomotive Runs on Railway Tracks 


RAILROAD sedan capable of a 
speed up to 80 miles an hour was 
constructed by the Southern Railroad 


HE largest and most imposing model 

ever used as an exhibit in a trial in 
the Supreme Court in New York Cit 
was recently constructed to portra 


section of subway to the jurors hearing 
the suit for $1,400,000 damages brought 


especially for greater convenience 
on a street ear or in an automobile. It 
{folds compactly into what resembles a 
large walking-stick with two rubbertired 
wheels at the tip. 


n automobile b 


Co. by equipping 


with flanged car wheels and a cow- 
catcher, It was built for use in inspecting 
tunnels and for 
emergency wreck 


patrol duty 
There is no 
ing wheel and 


The interior 
by elo 
and heated 


sian hi 
complete equip- 
ment, including 
windshield, run- 
ningboard, fenders. 


‘The unusual railway sedan, showing Banged wheels and coweatcher 


and headlights. 


against the eity by a construction com- 
pany. 

‘The model cost $8000 and is a complete 
reproduction of eight blocks of actual 
subway. Workmen spent the groater 


part of a day netting up the model. 


Baby “Wheelbarrow” Folds into Small Space 


HIS folding baby carriage is designed 


Opened for use, it affords the baby a 
comfortable «wing seat. Safety is assured 
by a strap that goes about the infant's 
waist. The canvas seat ia slung midway 
between the two wheels and the handles 

‘Thus, in effect, the ingenious carriage 

small wheelharrow. 

The metal frame is arranged vo that 
the carriage may be folded easily, 


City Lighting Laboratory 
With at 
Tigh 
inns, Ohio, bids fair to gain national fame 
as America’s street-lighting laboratory. 


Several rities have sent delegations there 
to study the demonstration. 


different 


The Highest Irrigation Dam in the World 


APTER two years! work on construc- 
tion, the Don Pedro dam, near 


‘Modesto, Calif,, highest impounding dam 


Giant Amphibian to 
A ‘TWIN-MOTORED amphibian air- 


on wi 
of planes being developed for commercial 


in the world, has been completed and its 
waters are being used for the irrigation 
‘of 240,000 acres of land formerly useless 
for cultivation. 

‘The dam, which 
cost about $4,- 
{500,000 is 280 feet 
high, 1040 feet 
long, 16 feet wide 
at the top and 177 
feot wide at the 


280 feet. It in 14 
miles long and has 
‘a maximum width 
of 434 miles. 
‘Three turbines 
capable of develop- 
ing 20,000 horse- 
power are installed 
in the power house. 


Carry 12 Passengers 
purposes by the Civil Aviation Depart- 
ment of the British Air Ministry. 

‘The plane is designed to carry 12 
‘passengers, a pilot, and an engineer. 


‘A view of the new passenger plane, showing twin engines of 369 hersepower exch 


Bank Chute Takes Money 
of Night Depositors 


"T.0,,GIVE special service to patrons 
desiring to deposit money after bank- 
ing hours, “a Philadelphia bank vault 
company ‘has invented an ingenious 
safety deposit chute that leads from the 
exterior wall of a bank building to the 
safety vault within, ‘The outside opening. 
of the chute is covered with a bronze 
door that can be opened only by the 
depositor who holds the key. 

Whenever the outer door is opened, an 
alarm bell in the interior of the building 
rings. ‘The depositor simply unlocks the 
door, pulls down a trap, and places his 
bbag of money in thia chute, which carries, 
it immediately to the’ vault. ‘The | 
depositor then locks the outer door. ‘The’ 
entire proceeding is said to require lea 
than 10 seconds. 

Special canvas bags fitted with padlocks 
are supplied to the depositors, 

‘This system is designed to eliminate 
the problem of storekeepers, theater 
‘owners, and others who often find it 
necessary to keep large amounts of 
money where there is no safe, 


Long Aerial Power Line 


‘THE longest serial power-tine span, 
‘one of 6153 feet, is projected to carry 
.ctrie power into Seattle, Wash., from 
across Puget Sound. 
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Five Cars Carry Huge Pipe on Long Journey 


e rua 
————S—— 
RECORD pipe shipment was made 


A Remy. ton Allance, “Oi 
Orange Texan, when one section of pipe 
with an inside diameter of 8 feet occupied 


five fat cars for shipping. Its total length 
‘was 124 feet and 60 men could stand in 
Tine along the top. 

‘This immense pipe is a creosote cylinder 


and its journey from Ohio to Texas took 
it over the lines of four railroads. The 
photo was obtained through courtesy of 
the Gulf Coast Lines, 


Chained Fountain Pen Is 
Useful in Public Rooms 


FOR, ein reading-rooms, hotels, 
libraries, banks, ete.» a fountain pen 
attached by a small chain to a neat~ 
ooking cabinet furnishes first class 
writing instrument always in working 
order. 

‘The fountain pen is normally held. up- 
right on the side of the stand. “For use, a 
alight twist removes it from the eap ai 
releases the body of the pen on the chain, 
which is fed from between two small rol 
ers. When the desired length is obtained, 
the chain is loeked by a alight pull to 0 
side. After use a slight pull to the other 
ide unlocks the chain, which disappears 
within the stand while the pen is re 
turned to the eap. 


American Buffalo Return to 
the Western Plains 

A. FEW years ago the bison, or Amer 

ican buifalo, of the Western plains, 
was threatened with extinetion. Now, 
though, this danger is past. Where there 
‘were only 1100 head of bison in the United 
States and Canada 20 years ago, there are 
about 15,000 today—a fact that is due 
largely to the efforts of the American 


Bison Society in stopping the wholesale 
slaughter of the animals. 


Mud Is no Obstacle to New Zealand Auto 


FOR traveling the heavy mud roads of 
‘New Zealand a concern operating 
motor stages equipped their cars with 
special contrivances for towing automo- 
Diles out of mud 


putting the drum in gear, the ear is said 
to be able to pull itself through any kind 
of road at the respectable rate of 100 feet 
{in five minutes, 


holes under their 


drum containing 
500 fect of wire 
rope with a break- 
ing st 

tons. 


front of the car 
‘and ia worm driven 
at the ratio of 96 
to one by an aux- 
iliary gearbox at- 
tached to the main 
gearbox. By at 
taching the cable 
toa stout pole and 


Bridge Engineers Circumvent Mother Nature 


N_ UNUSUAL engineering feat was 

recently accomplished near Pueblo, 
Colo., when a contractor was forced to 
assemble and rivet a 100-foot steel bridge 
‘on one bank of a stream and then pull it 


into place because mountain floods had 
twice washed away all the supports, 

‘The support work was hurriedly built, 
and a large tractor then pulled the 
structure into place by eable. 


‘This bridge, near Pueblo, Colo., wat pulled into place by tractor and cable 


56 


A Compact Outfit 


'UCH of the pleasure of a summer 

‘auto-camping trip o a day's outing 
depends on the arrangements you make 
for comfort and convenience at mealtime 
fon the road. To provide these conve 
niences ina compact form, a complete 
dining outiit, including table, chairs, food 
containers, ‘utensils—everything neces 
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for Auto-Campers 


sary for the outdoor meal—has been 
devised to fit into a metal case that will 
Fide on the runningboard of the car. 
‘The large metal food containers hold 
food sufficient for six pecple for two 
days. The carrying case is used to form 
fone side of the folding table. ‘The case is 
supported at a comfortable height by 


to. the 


runningboard. 


JEN steam begins to pour in 
Welk ton she redtcr of you 
i i.s eure sign of an cverbented 
Seine, ‘Such 2 condition often ra 

result in serious damage sch as burned 
Teerings or fronen pistons, If your en- 
tte overheats on the rood, i Wine 


Mi 


When the Engine Overheats 


|. See that there is plenty of water in the radiator. 
‘Tighten the fan belt to assure brisk air circulation. 


hts “te tenet coud 
tt ke te cae of ent 
ie, dren ones eae 
ast tea scctaeck 


to cool. iy and cau 
tiously. When you get the car home, the 
beat way to find and remedy the trouble 


is by the following procedure: 


Automatic Metal Laces 
Applied to Shoes 


‘THE interlocking steel Incing principle 
ready applied to galoshes ahd to- 
bacco pouches, now is being used for 
shoes. "When such shoes are first bought, 
the laces are tightened to fit the foot. 
After that it is nocesmary merely to slide 
1a key up or down to “lace” or “untace” 
the shoe. 

‘The automatic lacer in placed on the 
side of the shoe, which otherwise re- 
sembles the regular article 


Substitute for Turpentine 


CHEMISTS at the University of Wash- 
ington are experimenting with oleo- 
resis, a fluid found in pockets in the 
Douglas fir, in an effort to produce « 
‘substitute for commercial turpentine now 
obtained from our rapidly disappearing 
yellow pine. 


Attractive Flower Basket 
for Yard or Greenhouse 


A. BANDY holder for displaying cut 
flowers attractively in the yard or 
greenhouse consista of a wrought-iron rod 
to which is fa 
tened a wire bas- 
ket holding a 
lass vase. The 
rod, pointed at 
the lower end, is 
inserted in the 
ground. A east 
iron plate at the 
surface affords a 
firm base when 
the rod is in the 
ground,andkeeps 
it from tilting 


Inspect the hose connections to be sure there is no leak. 

Drain, flush, and refill the radiator, then boil it out with 
sal-sods 

Drain out the old oil and refill with a fresh supply of the 
‘Proper grade. 

Remove carbon from the engine cylinders. Carbon is a 
‘frequent cause of overheating. 

See that the spark is advanced to the proper point. 

Set the carburetor for a mixture that is neither too rich 
nor too lean. 


sidewise. 
‘A hook at the 
top serves as a 
handle to be used 
pulling the rod 
out, anda heavy 
coat of green 
paint preserves 
it from rust and 
atthe same time 
adds to its at- 
‘tractiveness. 


Make sure that the valves are not out of time. 
Inspect the muffler to see that it is not clogged. 


To Make a Balky Tie Slip 
through Your Collar 


‘0. OPEN collars at the fold so that 
the tie may be slipped through easily 

in instrument known asa 
“eollar cue” has been invented. ‘The 
collar is inserted on the fork of the eve 
and pulled through. A tongue spreads 
the fold. 


The World’s Largest Safe 


WHAT in auid to be the largest ate in 
the world has been installed in the 
new Fourth Federal Reserve Bank at 
Cleveland, Ohio, “The steel vestibule, oF 
frame weighs 200,000 pounds, while the 
door and the remainder of the gigantic 
‘vault weigh 300,000 pounds more. 

‘The vault is 13 feet square and has an 
all-around thieknoss of four feet of the 
toughest chromium steel, presenting a 
hopeless problem to safe-breakers, 


Light Paper Raincoat for 
Emergency Use 


ISHERMEN, hunt- 

ers, and hikers no 

longer need to be driven 

from their pleasures by 

sudden heavy 

showers. Emer- 

gency raincoats 

made of crepe 

Paper especially 

treated will allow 

the fishing and 

hunting and hik- 

ing to go on 

without "inter- 
ruption. 

‘When not in 


— 


use the garment 
is folded into a 
small fiat pack- 
age weighing but 
eight ounces. 


quate immedi- 
ate protection 
in all sorts of 
‘weather. 
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Safety Tile for Stairs and Shops 


FPR isirways where the daly trafic 
‘of thousands of people scuff away the 
‘toughest of tread materials, necessitating 
frequent replacements, and where the 
danger of slipping accidents becomes a 
grave problem, there recently has been 
Perfected a non-slip safety tile of an abra- 
ive material which i commonly used for 
rinding. ? 

‘The new product is intended specially 
for tse in subway and railway stations, 

rarmpe and factory floors where trafic 
is and for the floor in front of 
moving machinery where the operator’ 
tind must be on his work rather than on 
His feet. Tt is expected ta lemen materially 
the danger to operators of power saw, 
planes, and similar machinery with ex- 
posed moving parts 

"The product may combine beauty 
with usefulne, for i holds unusual pos- 
Tibilities in color combinations. 

‘Another tile very similar in construce 
tion in useful to eliminate the hazard of 


earth's crust? 
are tears salty? 


What is specific gravity? 
Why does a shotgun kick when it is discharged? 
3. Is it possible to make a perfect vacuum? 

4. Why do some stars differ in color from others? 
5. What is the commonest chemical element in the 


What is an electric spark, and what causes it? 
What is the difference between heat and cold? 
How can fish breathe under water? 

What is fog and how is it caused? 

What part of the brain does the thinking? 
Why is the tiger striped? 


slipping where smooth, highly polished 
tiles are used for walking surfaces such as 
the dangerous edges of an indoor swim- 


‘pool, the slippery floor under the 


shower bath, or the floor of a hotel 
‘washroom. 

Stair treads of the mat type are made 
bby setting mosaic tiles 1 1/16 inch square 
in a reinforced asphalt composition, 


onaip 
i netory 


Baker 
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by Nghe Is, an Expert Fish Breeder by Day 


BAKER of 
bread by 
night, anda 


breeder of fish by 
day. Such are the 
‘odd titles of Louis 
Belt, of St. Louis, 
Mo, whose voca- 
tion’ takes him to 
the bake ovens at 
Bea. each day 
and. whose avoca- 
tion ‘has resulted 
In his recognition 
fs an authority on 
fish culture and 
in pomessing one 
of the finest. pri 
vately owned col- 
Tections of rare and 
tropical fishes. in 
the country. 

'Beldt has found 
that in hybridizing 
cor cross, breeding 
different varieties 
of fish, a female will give birth to five 
litters, ut intervals of two weeks, without 
having been bred a second time. ‘He has 
discovered also that it is necessary to 
teparate the sexes of the live. bearing 
{ish before attempting any cross breeding, 
for if they ever breed their own kind, 
they persistently refuse a mate of any 
other species. 

Fish fanciers and visitors from all 
parts of the country each Sunday file 
through Beldt's home-built. aquarium, 
in which he has over 60 varieties from 
foreign tropical waters, to see his collee- 
ton and to ask his advice on fish culture. 

fost people who begin keeping. fish 
ana hobby believe that the water should 


which is found on 
ponds. This is a 
‘species of algae 
that grows on stag- 


nant water sure 
faces.” 
Mr, Beldt has 


designed and man- 
lufaetured an aqua 
rium with a cast 
aluminum frame 
‘that, he claims is 
an improvement 
‘over the old-style 
round fish-bow!, 
Such a bowl, he 
claims, results in 
high mortality 
among goldfish, be- 
cause it retracts 
the light and draws 
the heat, while the 
opening at the top 
is too small to al 


he says. 
ig entirely faloe. The water In an aq 
rium need not be changed oftener th 
‘once a year if the tank is kept well 
balanced between fish and water plants. 
Plants give off the oxygen that fish need 
and the fish in turn produce carbonic 
acid gas for the plants. Old water is 
clearer and cleaner than fresh. 

“Snails also should be added to the 
aquarium. ‘They are real scavengers and 
devour all decaying matter, animal and 
vegetable. They even eat up all the 
excess food that you put into the aqua- 
rium. Snails will do away with the 
unsightly green scum “that sometimes 
forms on top of the water, similar to that 


A Soundproof Cover for the Typewriter 


NEARLY, nny. standard typewriter 
now may be converted into a noise 
Jess one merely by placing over it a 
soundproof typewriter eabinet that per~ 
mits the use of the machine without the 


usual clatter of keys. ‘The paper and 
writing are visible through a glass cover. 
Besides deadening the sound, 
cabinet is said to protect the machine 
from dirt, dust, and accidental jars. 


low enough oxida- 
tion of the water. 
Mr. Beldt’s fish hobby has become 
almost self sustaining, and this baker of 
‘bread and breeder of fishes hopes soon 
to give up baking for good, He has 
orders for fish from ull over the 
country. 


New Umbrella Folds into a 
10-Inch Bundle 

STANDARD-SIZE umbrella de- 

signed to fold into a compact bundle 

10 inches long and 214 inches in diameter 

is to be placed on the market, It is x 


‘~ 


‘small that it will fit into the coat pocket 
or into the smallest suitease of traveling 
ba. 

‘The metal handle telescopes, the 
double set of ribs folds toward the handle 
‘and the outer section of the cover folds 
‘against the inner half, ‘The top is folded 
by turning the telescoped handle a few 
tums, 

‘The opening is automatic. A few re- 
verse turns are all that is necessary to 
release the handle so that it may be 
extended, a spring within causing the 
top to open and pull the cover tight. 


New Cutting Brocess Saves Ford 
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SAVING of 
from $50,000 
t0$100,0008 


day and a big step 
toward conserva- 
tion of the hard- 
wood supply of the 
country recently 
has been effected 
by the Ford Motor 
Company through 
the discovery of a 
means for success 
fully utilizing 
every part of lum- 
ber except the 
‘knots, and thus 
increasing the use- 
ful output from 
each log from 30 
to 50 per cont. 

‘The new method 
ccomplishes this 
saving by sawing 
automobile 
body parts direct from 1 
planks ax they come from th 
Darke-and sawdust are used in composi 
tions that go to make steering whoels 
and other parts. 

Tn the past, bodies have been mace out 
of kiln-dried’ boarda sawed to uniform 
size nnd grade, By this method much of 
the youngest und best wood has been 


‘Abner: 
tire ltt on AR 


wasted, In the many cases where the log 
has been curved or irregularly shaped, 
the werap hax exeeoded the mereantile 


Sewing lag into parallel plex with 


ote how 


new Ford 
system, planks 
with the bark left 
on are eut from a 
log in parallel 
“layout 
tables,"" where pat- 
terns ‘for various 
parts 


Huge Lumber Bill 


is covered completely with patterns 
right up to the bark. Irregularities are 
taken advantage of in laying out curved 
of irregular parts 


Instead of trimming off a large piece 
to avoid a knot or check, the pattern 
men simply go around it. ‘A high speed 


then cuts out the various 
rts, following the markings. 
nder the con- 
ventional methods 
the actual produc 
tion of board feet 
in auto parts, in 
‘comparison to’ the 
wood content of 
the entire tree, is 
extremely low. 
‘The limbs and top, 
representing one 
‘of the tree, 
are wasted before 
the log gets to the 
mill, Only from 
55 to 60 per cont 
of the log actually 
is converted into 
body parts. The 
best use found for 
the limbs and top 
hhas been to. send 
them through the 
wood distillation 
plant. By the new 
process they are 
‘sawed up and uved 
for body parta, 


ws 


Saw Grip for Paint Brush 


A. NEW paintbrush handle shaped 
similarly to the handle on a saw, i 
suid to eliminate strain and 
timually experienced from the straight 
type handle, and also to allow a much 
freer arm and wrist movement in paint- 
ing. ‘The shape of the handle makes it 
possible for the hand to hold the brush 
in a relaxed natural position, thus pre- 
venting blisters, ‘The tendency to slip 
from the hand is also said to be dimin- 
ished. 

‘The device was invented by one of the 
workmen in the factory of the concern 
that is now marketing the product. 


Gas-Tank Extension Facilitates Filling 


YY MEANS of a new device that 

attached to the automobile gasol 
tank under the front seat, the necessity 
for the driver to first remove the seat 
cushion before refilling the tank with 
gasoline, is eliminated. 

‘The apparatus consista of a flat alumi- 
num neck, one end of which is inserted 
in the gas tank. The other end, project- 
ing to the edge of the seat, has a non- 
eakable filler cap affording ready access 


to the tank, and gasoline gage that is 
always in sight. 

‘Three strips of wood are fastened under 
the seat cushion so that the filling neck 
will not bulze the fram 


Ir woutp take four months for an 
airplane flying 100 miles an hour to 
croas the United States if the earth were 
as large as the sun and its continents 


Filling the gasoline tank through the new extension without removal of the seat cushions 
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“Horse’s Hoof” and “Shoe Sole” Reproduced in Rocks 


HE Darwinian theory of evolution 

was challenged recently by two al- 

Teged fossils, one of a horse’s hoof and 
‘one of part of a human shoe sole, when they 
‘were exhibited to Eastern scientists by Jobn 
‘. Reid, a mining engineer of Lovelock, 
Nev. He is suid to have acquired them 
from their discoverers, 

‘The first was found in Utah coal, which 
‘came from earth strata of the Cretaceous 
‘Age, millions of years older than the tiny 
‘three-toed Eohippus, from which evolu~ 
tionists believe the modern horse evolved. 
If the object actually is a fossil of a horse's 
hhoof, it would prove that horses similar 
‘to modern ones lived millions of years 
before evolutionists believe the Eohippus 
lived. ‘This would suggest very strongly 
‘that horses were ereated in the beginning 
as they are today, 

‘The supposed shoe-sole fossil was found 
in Nevads, in. blue limestone from the 
‘riaasic period, which ended perhaps 
100,000,000 years ago, ages before the 
‘appearance of the 
ape-like creatur 
from which man is 
id to des 
Evolution! 


If the object 
is what it is claimed 
to be, a strong pro- 
sumption would 
arise that man did 
not evolve from 
Jower animal forms, 


years 


The “shoe 
has what appears 


to be double stitching round the edge. 
‘These “stitches,” microphotographs show, 
are regularly spaced, and shoemakers have 
pronounced the whole apparently the work 
of a very skilful artisan, ‘The surface is 
leather-colored. 

‘The “fossil” was termed by Dr. J. F. 
Kemp, professor of geology at Columbia 
University, and Dr. William D. Matthew, 
paleontologist of the American Museum of 
Natural History, in New York, “the most 
remarkable imitation of man's handiwork 
by Nature” they ever had seen, 


A Substitute for Platinum 


LATINUM is even more valuable to 
the scientific worker than it is to the 
Jeweler because of its power of resisting 
‘corrosion. Its cost, though, is so great 
that it must be used 
sparingly. 

Recently, how- 
ever, seience ha 
fou tiv 
and very much 
cheaper substitute 
for platinum iit cer- 
tain alloys of chro- 
mium and in iron 
electroplated with 
chromium, Any of 
these may be used 
for such purposes as 
serving for negative 
poles in electro- 
lytic: work, also 
it ix harder than 
platinum, hence, not 
likely to be harmed 

by handling. 


fue 


Ripples of Sand and of Metal 


‘THE regular winds that sweap over the Sahara Desert create 

innumerable little ripples on the surface of the sand-dunes, 
fas may be soon in the two upper illustrations. It is interesting 
to compare these miniature dunes with similar ripples that form 
in a piece of sheot metal shaped like a dune, swept by the violent 
‘rush of hot air from an acetylene flame, as shown in the lower 
picture. 


Microphoto Camera Attachment 


HE work of taking magnified photographs is simplified by 
‘anew type of microphotographic lens that ean be attached 
to any standard hand camera. 
A small disk at the end of the lens tube holds the object to be 
illumination is secured from an electric-light 
ind ordinary subjects require only a few seconds’ expos- 
ture,” Magnifieation of 50 times or more is possible. 


vege ee 
fhe Cg 
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YAN invention perfected by a 
French hospital interne, the most 
delicate operations may be pro- 

jected and enlarged on a screen in a lec- 
‘ture room some distance from the operat 
ing room. ‘The projected picture is said 
to show every detail of the operation and 
all the objects in natural color, while the 
operating ‘surgeon explains Als move- 
ments to his distant “audi 

of a loudspeaker. 


ial 


‘The invention has been made possible 
by a method of absorbing the intense 
hheat of the lamps required to light the 
operation for its projection. Heretofore 
the harmful effects of this heat on the 
patient has baffled attempts at stereop- 
ticon projection. 

‘The apparatus consists of a series of 
metal cylinders containing powerful elec- 
trie lamps with metal filaments. ‘These 
cylinders are cooled by water chambers, 


Loudspeaker and Automatic Call Recorder 


|WO remarkable automatic devices, 
‘both designed to do away with 
proverbial inconveniences in tele- 
phoning, have been 
perfected within the 
Tat few weed 
One in a "telon 
phone telltale” 
| 


whieh, in the ab- 
ence ‘of its owner, 
‘automatically prints 
fon a slip of paper 
the number of an in- 


coming call. ‘The 
other ix a. loud- 
speaker device to 


‘eliminate the neces- 
sity of “holding the 1! 
ine.” 


At the same time the paper is fed forward 
for further operations. 
‘The apparatus ean be controlled from 


3 
7 @ Ss wee 
4 


the upper and lower surfaces of which 
fare transparent. The water is kept in 
constant circulation by a motor pump. 
‘An optical arrangement, including a 
projecting lens and a reflecting prism, in 
set from two to three feet above the field 
‘of operation, on which the light of the 
lamps is focused. By means of an adjust 
ing arm the projector and lamps can be 
moved. A microphone above the surgeon 
earries his words to the lecture room, 


for the Telephone 


‘sotting this wheel to required figures ix 

termined from the caller's own telltale 

indicating device, which points to figures 

corresponding to those to be 

printed on the absentoe's 
instrument, 

‘The annoyance of “holding 
the line” for any length of 
time may be done away with 
by a simple form of loud= 
speaker operated by a micro- 
phone, which, in turn, is 
automatically’ eneryized’ by 
tthe telephone receiver. When, 
the person at the far end of 
the line begins to speak, the 
vibrations in the receiver are 
conveyed to the microphone, 

which is connected 


‘The telltale is a 
clockwork attach- 
‘ment connected with 
the bell mechanism 
of the telephone in- 
strument. The vi- 
brating "movement 
of the bell causes a 
small type wheel to rotate under the 
control of the distant ealler, thus printing 
the number on a slip of paper. 

‘The motive power for this operation is 
derived from the operating movements 
‘of the bell spindle. A ringing period of 
three seconds will turn the type wheel 
through a complete revolution. The 
actual printing operation is controlled 
through a spindle above the mechanism. 
‘When the desired figure of the printing 
lock is in position, the spindle frees the 
block that prints the required number. 


Above: ‘The telephone lowdspester system. 
‘Automatic mecheniem for mending and typing 


the central exchange 
or from the calling 
station. In the lat- 
ter ease the operator 
ives the caller tem- 
porary control of 
the ringing current. 
‘The calls that set 
the type wheel are 
sent by means of a 
simple pushbutton. 
‘The duration of each 
ringing: period for 


with a dry ell 

The emitted 
the electri ‘rei 
tance ofthe carbon 
particles contained 
In the microphone 
tnd set up Auctun- 
tions in the current 
from the dry call 
‘These changes op: 
trate the loutspeak: 
f=, which magnifies 
the conversation 
sufficiently to, be 
heard a. consider 
thle 


for use in a private 
office. 
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How You Can Save Money 
in Building Your Home 


By Phil M. Riley 


Noted American Authority on Architecture and Building 


“Can L afford to build a home?” 


‘The building of » home is an important event in the 

lives of most of us—almost as important as marriage 
For a home, we mort- 

‘destiny of our ioved ones. 


‘nd the birth of our child 
ide our future and color Ul 


N AUTHORITY has 
‘suid truthfully that if 
all the waste in the 

construction of small homes 
in the United States could be 
eliminated for two years, the 
savings thus made would be 
enough to pay off our na- 
tional debt! 

Whenever a prospective 
home-builder comes to me for 
advice on how to save money 
in construction, my first 
thought is to let that state- 
ment speak an effective an- 
wer. For when you come 
right down to it, saving 0 
ints largely of eutting out un- 
necessary waste — waste in 
materials, workmanship, ar- 
chitecture, and waste repre 
rented in spending more than 
you can afford on things you 
a 


need. 
‘How can I build a small 
home and save money? How 
ean T make my savings go 
further? How can Tspend less 
money und get more in re 
turn?” 

‘Thousands upon thousands 
of questions like these are 
tasked every year by prospec 
tive home-builders in the 
United States, No doubt, if 
you are contemplating a home of your 
‘own, you have asked the same questions. 
No doubt you have pictured your ideal 
home. Your have set your vision down on 
paper, Evening after evening, with your 
wile or future wife beside you, you have 
Blanned and replanneds added and subs 
tracted, shuffled rooms, closet 
Pater cheat aul ab ast ree owe 
created what you believe will be the per~ 
fect small home for you. 


ND now it comes time to build. You 

Took at your bank book, at the figure 
that represents months or even years of 
eareful saving. You find that with the 
additional money you plan to borrow it 
stil falls short, perhaps $100 oso, of the 
cost of your dream home. 

“L guess it ean’t be done, 
concede. 

But it ean, On an average $6000 home 
you actually ear save in the neighborhood 
‘of $1000 in construction costs, simply by. 
following a businesslike method of eareful 
planning, cutting out waste, and eliminat- 
ing non-essentials. You ean save money 


-ou finally 


ites today are asking themselves the question: 


For that reason, if for no other, it behooves us to be 
sure that we are getting full value for the dollars we put 


into the home; that we make it a carefully considered 


and still have your ideal home from cellar 
to garret—not with all the little luxuri 
and trimmings you have hoped for, per~ 
ps, but with every exsential for conve- 
nience, comfort, and happiness. 

T know it ean be done, beeause thou- 
sands of Americans in moderate circum- 
stances are doing it today. 

‘The secret lies first of ail in getting the 
right attitude—in regarding home-build- 
ing asa business enterprise, to be under- 
taken in a busineselike manner. When 
you begin to look at it as an investment 
{for your money, then only will you begin 
to realize that every dollar spent should 
Produce full value in return. 

To save by preventing waste of ma- 
terial, workmanship and time, the first 
easential is to find an honest, dependable 
contractor whom you can rely upon as 
your responsible executive to carry out 
your plans within the price you ean afford 
to pay. 

‘The contractor who will dishonestly 
substitute material of inferior quality at 
the price of durable material, or who 
‘will attempt to cover up vital errors in 


Jnvestment rather than a whit or mig tuxury 
‘in this unusually informative article Mr. 

you concisely how to make every dollar count for com- 
fort, satisfaction and happiness in your new home 


ley tells 


construction and slipshod work 
mmacahip, may cost you hundreds 
of dollars. In faet, he may even 
turn Your bestlaid plane. for 
sound investment into financial 
dinuster. 
‘When you are ready to build, 
male inquiries and find out the 
reputable contractors in 
your community. Krom 
these you an ask for eom- 
petitive bids, and thus you 
an bargain for the one who 
will give the most. for the 
Jeast “money. Unless you 
are experienced in. buying 
materials and handling 
labor, don't attempt to 
build’ your home by the so- 
called” "day labor" plan, 
by letting the many 
sub-contracta {oF the work 
yourself. Your lack of 
knowledge is likely to lead 
you into costly disputes and 
into needless expense in the 
purchase of materials, 


‘OU are the owner and 

proprietor of the busi- 
ness enterprise that is to be 
your home, Let a single 
ieneral contractor be your 
executive in charge of the 
work. He will be your ex- 
pert to buy your materials economically 
and to let the sub-contracts for such 
things a8 beating, plumbing and electric 
wiring. He is the man who will be re- 
sponsible for the correction of errors and 
for turning over to you the completed 
home in satisfactory condition, and at a 
‘cost within the original estimates. 

But you cannot expect to make your 
general contractor responsible, no matter 
how honest and conscientious he may be, 
unless at the outset you provide him 
with complete, earefully prepared plans 
and specifieations to execute. 


JF, XOU take the time to study some of 
‘the thousands of little homes that go 
up overnight—homes that represent waste 
—you will find that a large proportion of 
them have been built in “hit or miss” 
fashion, from sketehy plans. Many of 
these houses have undergone change after 
change and extra after extra in the course 
of construction. All of this means higher 
building costs, disgruntled and disap- 
pointed home-builders. 

‘On the other hand, a complete set of 


plans will more than offset their compara- 
tively small initial cost in the saving they 
effect. ‘They eliminate costly guesswork, 
arguments, delays, and extras, 

Of course, with the home-builder who 
is trying to save every possible dollar, 
‘the natural tendency is to cut out as far 
‘as possible the cost for architectural ser- 
vice, plans, advice and counsel. ‘This 
saving alone may amount to $200 or $300 
—enough to pay for the heating plant, or 
for part of the plumbing. As a result it 
hhas become a sort of national habit to dis- 
rogard a building schedule. 

‘To meet this difficulty there are now 
available to the home-builder inexpensive 
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the first-floor plans, which meant tearing 
away part of the foundation and rebuild- 
ingit. ‘Then after the first rooms had been 
built and before the walls had been plas- 
tered, they thought the kitchen looked too 
‘small. So they had one of the partitions 
moved two feet. Afterward they added 
built-in closets and cupboards, an extra 


porch, parquet floor in the living-room, 
‘and a'dozen other extras not called for in 
tthe original plans. 


"THE final result, of course, was that 
they awoke to discover that instead of 
$6400, the cost of their completed home 

had mounted to 


‘An unutually economical sit-room square 


oom 


Floor pla 


santas Ss 
See erg ieg inn 
by expert advice. This architectural 
service costs a nominal sum for each 
principal room. In other words, every 
sel oer ta caer grey 
purse or his house, may obtain complete, 
satisfactory plans—plans that may have 
ee pe tenet 
Soe orcectene eas 


BUT even when you have supplied your- 
self with a complete building schedule, 
you eannot h 
stick to ft 

T have in mind a young couple who 
bogan with excellent plans for a simple 
and attractive six-room Colonial cottage 
to cost about $6400. ‘They had figured 
that this was the limit they could handle 
without financial embarrassment. Yet 
hardly wece the foundations laid than my 
young friends forgot all about their 
‘schedule of sconomy. 

First they changed their minds about 


I 


- $9000. And of course 

they had to plunge 
deeply into debt to 
meet their obliga- 
tions. 

‘And that wasn’t 
all. In the course of 
constant alteration 
and additions they 
had broken up their 
floor plans so that 
when they moved in 
they discovered they 
were possessors of & 


8 


siding. the specifieations call for 
brick, the saving may be more than twice 

asgreat. 
“Wooden shutters for your windows are 
not only ornamental, but serve e useful 
i et 


add them later on. By doing without 
‘them now you can save from $50 to $100. 

Unless the fire laws in your community 
require fireproof material such as tile or 
slate for roofing, you can save money by 
using wood shingles, If the plain shingles 
‘are brush coated, the additional cost will 
be from $25 to $50, and if they are dipped 
it will be even greater; yet in this case the 
additional expense will more than pay for 
itself in durability. You certainly don't 
want a leaky roof, Rather than sacrifice 
durable material itis better to do without 
‘some large item such as the porch, which 
‘ean be added at any time, and which will 
save from $300 to $600, depending on its 
sine and design. 

Certainly  glassed-in porch, however 
desirable it may be, is not an’ essential, 
It requires not only extra window sash, 
but interior trim, painting, and more ex: 
pensive flooring,’ all of which may cost 
you as much as $600. ‘This sum you can 
‘ave at a single stroke. 


likewise to plunge into 
little luxuries and un- 
necessary. extras that 
usually add up to an as- 
tounding total in the end. 

‘You will be surprised 
how much money you can save not only 
hy Semly raesing to depart trom poet 
charted course, but actually by 
your requirements, cutting ou all itemt 
that you can do without for the present 
and that can be added some time later as 
‘Your finances warrant them. 

‘Suppose, for example, you are to build 
2 $6000 home. Your specifications, we'll 
‘say, call for an exterior of stucco.” You 
fan save from $125 to $300 at one stroke 
simply by substituting an exteriar of wood 


Compact plans call for no unnecessary breaks In the exterior 


In planning the foundation, you will 
have to be guided to a great extent by the 
building codes in your community. Unless 
restrictions prevent, a nine-inch founda- 
tion wall of brick ‘or conerete, soundly 
constructed, will serve amply for a small 
home. You can save money by using 
this thinner wall rather than a 12-inch 
wall. 

‘A full cement basement is not abso- 
lutely essential. It is something that can 

(Continued on poze 113) 
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" The Last Word in Radio 


A Résumé of Important New Developments and Inventions 


By Jack Binns 
America's Most Popular Writeron Radio 


REMARKABLE filament ma- 
terial that is expected to revolu- 
tionize vacuum tubes has been 

discovered in the laboratories of one x 

the hig electrical corporations. It ix 

dicted that this material, when 

perimental work is complete, will permit 
the manufacture of a tube 

‘that will practically reach the 

goal all experimenters have 

sought to attain—cold elec 
tron emission. Even in its 
presont laboratory stage there 
is no visible glow from the 
filament when the tube is in 
‘operation. 


‘experimenters have 
tried to eliminate the un 
wanted light and heat that 


Side view of the thermofvemer, showing ther 
fmocwupies tht are heated ‘by leteie 
ratucne drcet current fee” the 


fare by-products of tube operation. ‘The 
‘only thing used in radio work 
stream of electrons shot off from the fila~ 
ment of the tube, These form a pathway 
for the current to the plate. The problem 
fof perfect tube efficiency has been to get 
this electronic stream without consuming 
energy in making the filament glow to a 
white of red heat 

‘The first step toward the goal of perfect 
tube operation came with the oxide 
coated filament. ‘The next important step 
came with the introduction of the thori- 
ated-tungsten filament 

Now we shall have « new filament. It 
nature is still secret. ‘There is much to be 
done with it before it ean leave the labor: 
atories, but Tam reliably informed that it 
will permit four times as many tubes to be 
operated off the same battery as ean be 
operated with the thoriated-tungsten fila 
ments. It means a really portable set. 


Radio without Batteries 


FPOR several years scientists in the big 
‘commercial laboratories have searched 
for a means of employing the ordinary 
house current to operate radio sets. The 
big drawback always has been the ob- 


jectionable hum accompanying reception, 
irrespective of whether direct or alternat- 
ing current was used. Investigators have 
concentrated their efforts uponeliminating 
this hum. In doing so they overlooked 
one of the simplest remedie 


‘This remedy has been discovered by 
R. E. Sabin, a chemical engineer, in the 
invention of an apparatus called the 
“thermoformer.” It relies upon the fact 
that heat will generate electric current, if 
two dissimilar elements are joined and 
heat applied at the point of their junetion. 
Such current is absolutely steady and 
uniform. Each unit of two such ele 
ments is known as a thermocouple. The 
device can be used to supply B-battery 


voltage as well as to light the laments, 

‘The remarkable feature of the invention 
fs that it can be employed on farms or 
‘other places where electricity i 
able. For use where electri 
rent can be had, the thermoformer has 
electric heating coils underneath the series 
of thermocouples, ‘There is, no reavony 
however, why an ordinary ollstove should, 
not be substituted for these heating coils, 


Across the Sea 


ELLO, Washington! Is 
M: 


land, talking from Lon 
whe next miracle of radio 
undoubtedly” will 
form of such 
fung across the 
s aver the Atlantic ( 
The epoch-making day is 
ow not far distant. When it 
dawns it will usher in 8 new 
imph for Ameriean genius, 
he big British Post Offic 
radio 
ar Rugby, 
wtructed, in 
Iilowa 
je band” type, Ae eoon as it fa ine 
led, two-way communication acrom 
the two-way system ine 
‘and developed by American 
nee ‘tle on a prace 
tical bast. ‘The wonderful thing about it 
the ease with which radio nnd land 


the Atiantic by 


telephone systems can be hooked 
‘up together and function automatically. 
When the British station is ready, 
rou will be able to talk to friends in 
England over the ordinary telephone in 
your home. 

Conversation across the Atlantic has 
been carried on daily for more than a year. 
It has been a one-sided affair, however, 
because the only transmitting’ station is, 
the one at Rocky Point, L. I. 


Improved Transmission 


ELVER since broadcasting became popu- 
lar, the attention of almost every 
radio fan has been concentrated on re 
ceiving apparatus, Improvements in 
transmission have passed by almost un- 
noticed, despite their great importance. 
‘There can be no quality reception unless 
the transmission is equally good. 

Experiments recently made in the Uni 
versity of Tilinois’ radio laboratories may 
ie the entire system of broad 
transmission by eliminating the earri 
wave. Greater efficiency pomsibly will 
result from the new system, but more im- 
portant than all else will be the elimina 
tion of “squeal” radiation 


Radio and the Airship | 
| 


{XPERIMENTS with short-wave 
radio by the engineers of the U. S. 
Naval Research Laboratory under the 
direction of Dr. A. H. Taylor, have been 
so successful that a special transmitter 


During normal use the battery is 
kept charged during operation. It 
will be used chiefly for radio-tele- 
graph communication of the con- 
tinuous-wave type. 

For short-distance telephone 
communication, as when landings 
are to be made, it will supersede the 
main set. Both sets can be operated 
simultaneously while the big air 


65 


ship is flying or hovering in the air, 
By the way, radio will assume a very 

sportant role in navigating the new air- 

ship ZR-8 across the Atlantic this fall. 


Inventors Are Active 


"THE feverish energy concentrated on 
the problems confronting the devel- 
opment of: radio is illustrated in the rec- 
cords of the U. 8, Patent Office. A year 
‘ago radio patent applications swamped 
that overworked institution, and threw it 
into a state of chaos. 

At the present time approximately 40 


Shier, famous radio inventor, in een at 
‘helen demonstrating the faventan i te 
‘inal form ‘The device eam be ted with 
‘ther direct or alternating earrent aad 
is co ‘to conrumse leon current Uhea en 
‘deceniclight. Tein compoved of a fetier 
Siodm simple arrangement of renistancen 
the ‘current trom the lighting iret 


patent applications reach the radio divi 

in of the Patent Office every week, 

mn, about 60 amended applicat 

led each week, The trend of the times 
is emphasized in the fact that inventions 
relating to radio transmi 
heavy. ‘There also are 
relating to the transmission of photo- 
graphs by radio, and some for television— 
‘the method that some day will permit us 
to see distant events by radio. 


Secrecy Is Promised 


ECRECY in radio communication is 

‘said to be achieved in a system re- 
cently exhibited by John Hays Hammond, 
Jr, before officials of the Italian Gov- 
ernment. The method also is said to 
permit the simultaneous transmission of 
more than one message on the same wave 
length. 

‘These effects are said to be produced by 
utilizing several super-audible waves to 
modulate the carrier wave in a combina- 
tion known only to sender and receiver. 
‘Only receivers tuned to this combination 
‘can receive the signals, and, since the pos- 
sible number of combinations of wave 
lengths is infinite, the chance of other re- 
ceivers picking up the message is virtually 
nil. 
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How to Build a 5-Tube Loop Set 


By Joseph Calcaterra 
Radio Editor 
Poputar Science MONTHLY 


ERE js a set that reduces static to 

‘a minimum, reduces interference 

from other ‘stations, and insures 
improved tuning. It offers distance and 
volume without the necessity of an out- 
side aerial. It is un excellent set for the 
crowded districts of the larger cities. 

‘A small inside aerial system offers 
selectivity and enables the operator to 
tune station to station without interfer- 
ence, The directional characteristics of a 
loop also serve to eliminate static noises 
and interference from poorly operated 
near-by receivers. 

‘The wet uses two stages of tuned radio- 
frequency amplifieation, a detector, and 
two stages of audio-frequency amplifiea 
tion, It is adaptable for use either with an 
indoor aerial consisting of 10 to 90 feet of 
insulated wire strung through the rooms 
of an apartment, or with a loop aerial. 

‘The circuit ealls for five tubes. Storage 
battery tubes give best results, 

‘Number 1 js the aerial post; No, 2 the 
ground post; No. 3 the tuning coil, con- 
tisting of 60 turns of No. 22 dsc. wire 
‘wound on a tube three inches in diameter 
and three inches long, ‘Taps are taken at 
every 10 turns, the taps being arranged in 
‘line down the front of the coil. 


NUMBER 4 ina doublecircut jack. 
‘and D are the outside springs; B 
C the inside springs. Numbers 5 
inductance switches, Switch 5 is provided 
with seven switch points; switch 6 with 
ight switch points. ‘Two switeh stops are 
provided for each switch. 

Number 7 is a standard potentiometer 


preferably of 400 ohms, Number 8 is a 
Meni alert eee Capea 8 pabe), Te 


nier variable condenser. ‘The terminal of 
the stationary plates is marked A, while 
tthe terminal of the rotary plates is marked 
B,_ Number 9 is one-microfarad fined 
Numbers 10, 14, 18, 23, and 28 are the 
vacuum-tube sockets. The filament ter- 
tinal of the sockets have been marked 
‘Number 11 is the negative B-battery 
terminal coniting of » sldeing lg and 
sserew in place of the usual binding 
‘Number Is the positive B-tavtery 


Arrangement of parts of the same set, showing the complete wiring 


terminal for the radio-frequency stages. 
Numbers 13 and 16 are radio-frequency 
variotransformers. Ordinary fixed trans- 
formers may be used instead, but will not 
sive as good results, 

Numbers 15, 19, and 24 are six-ohm 
rheostats. Number 17 is a combination 
‘grid leak and condenser. ‘The grid con- 
denser should have a eapacity of .00025 
microfarad, while the grid leak should 
have a resistance of from two to five 
megohms. Number 20 ix the positive 
B-battery terminal for the detector stage. 

‘Numbers 21 and 26 are standard audio- 


frequency amplifying transformers, ‘The 
gridreturn terminal is marked A, although 
in many transformers it is marked P, 
Numbers 22 and 27 are standard double- 
No. 29 a standard wingle- 

tory awiteh, 
battery ter= 
No. 41, the positive A-battery 


minal; 
terminal; No. 92, the positive B-bat- 
tery terminal for the audio-frequency am- 
plifier stages. 


THE sins step in wiring is to connect 
the corresponding switch points 5 and 
6. Connect the two top switeh points of 
each awiteh; then, going down the Tine, 
connect one switeh'point of switch 6 with 
the corresponding switch point of switch 
6. Since there is one more switch point 
oon switch 6 than on switch 5, this extra 
switch point willbe left unconnected. 
‘This is the “blind” awitch point on which 
switch 6s set when it nto be disconnected 
from the coil. 

‘Now place the coil in position in front 
of switch points. ‘The top of the winding 
is connected with the wire connecting the 
first two switch points of both awitches. 
‘The other taps down to the end of the 


Aiea 


Wiring diagram, with symbole numbered and lettered to correspond with photograph 


By Fred A. Moss 
Assistant Professor, 
George Washington University 


‘quiet country highway, serenely en- 

joying the beauties of nature, when 
suddenly from a shaded side iane a 
runaway horse dashes madly into the 
path of your speeding machine, 

ill you have the presence of mind to 
put on'the brakes and pull over to one 
tide to avoid a crash, or will you be 
frozen to inaction for’ the brief second 
that will be your time mi 


Tears. yourself driving along a 


will she scream and put 
her hands to her face, or will she do the 
right thing? How correctly will you or 
she act under the stress of unexpected 
circumstances? 

To determine this accurately, we con- 
ducted scientific psychological ‘tests re- 
cently at George Washington University. 
‘These tests showed that, generally 
speaking, a man is a better driver than 
a woman, and that a young persoo usually 
4x more efficient than his elders. 

‘These conclusions were reached by 
means of a new device for testing human 
emotional reactions under emergency 
conditions similar to those actually en- 
countered on the road. They were de- 
veloped to discover a means of increasing 
tramMe safety for hoth pedestrian and 
driver by cutting down the number of 
incompetent drivers who have the law's 
sanction to operate automobiles. 

I recently examined a 19-year-old 
youth who was a driver of a fve-ton 
‘truck. I found he had the mentality of a 
seven-year-old and could not recall the 

of the firm he was working for! 
He simply knew he could find his way to 
the place whenever he tried. Yet this 
boy had a license to pilot a five-ton 
engine of death through the streets of 
Washington! 


TN, OUR experiments we found that 
there were four sets of tests that an 


‘The first should be physical, to deter- 
mine that the applicant has normal arms, 
legs, feet, and at least one good 
Vision should be carefully tested as to 
keenness and color perception. Further 
eyesight tests should be made for side 
vision to indicate the clearness and 
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What Would You Do 


in an Emergency? 
New Scientific Tests for Motorists 


keeping the 
denotes his 
is the first. part of the 


response and his success 


test, 
‘Next, an emergency is prearranged to 
come suddenly and without other warn- 


ing than the statement, at the beginning 
of the test, that “during the examination 


range of applicant's view 
to right and left. 

‘The second should deal 
with hearing. For a deat 
person to drive a car 
efficiently is out of the 
question, A driver must be 
able to hear the approach 
of fire apparatus in abun- 
dant time to enable him to 
get out of the way. 
must also be 
the wh 


ENERAL ii 


G elligence 
tests should come next. 


‘There should be several 
forms of tests that should 
be varied continually so 
that the applicants” may 
not be couched by some one 
who already has taken 
them. 

‘The fourth test, one that 
so far has been ‘neglected 
entirely, is that of emotional 
‘efficiency. To find this out 
we developed a machine 
that places the applicant 
face to face with some of 
the unexpected happenings 
of traffic. An individual 
test at this machine, in a 
minute and a half of less, 
will show just what mental 
reactions occur under emer- 
gency, and indicate the 
relative strength of the in- 
telligence and the emotions. 

This machine has for its central 
feature an ordinary auto steering wheel, 
rigged up to reproduce the actual guiding 
of a car. ‘The turning of the wheel is 
indicated by a pointer that reproduces 
the changes in direction. ‘The roadway 
ahead is indicated by two red lights, each 
light indicating an edge of the roadway. 
‘A white light between them indicates 
the exact center, which the driver is 
supposed to follow. 

‘These three lights are fixed in a frame 
that is moved to right or left by the men 
in charge of the test, the movements rep- 
resenting “curves” in the imaginary 
“road.” ‘The driver follows the “curves” 
by keeping the pointer directed at the 
white light, and since he eannot foresee 
the shifts of the “road,” he must pay 
close attention. ‘The promptness of his 


inands "ditching the car” thus dinqualfying erst 


‘This emergency is fur- 
headlight, thrown toward 

release of a triggers 
ies down toward his, 
‘eyes from above in an are representing 90 
dogrees of a circle. Ax it approaches on 
the level of the subject's eyes, this head- 
light simulates a car shooting out from 
a side street or alley. 


sudden action. 
nished by 


HE test consists of the “driver's!” 
reaction, to the approaching “car. 
Jamming a “foot brake” stops the flight 
of the lamp, or the approach of the “ear,” 
at any angle between 1 and 90 degrees, 
depending on the speed with which the 
brake is applied. ‘The promptness with 
which the "brake" is used measures the 
speed of the subject's reaction and his 
level-headedness in an emergency. 


‘This measurement is in degrees on a 
scale that runs from one to 90. Some 
drivers stop the light at from 50 to 60 
degrees, Others stop more slowly. Still 
others release the wheel and throw up 
both arms. When a person does that, 
‘even though he has passed all other tests 
satisfactorily, we know at once that he 
in totally wnfit to 
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country. Persons in the fourth class 
should not receive a license at all. In the 
last classification, feeble-minded drivers 
constitute a grave menace. I believe 
that the feebleminded represent the 
largest class of those who have licenses 
to which they are not entitled. 

‘The most dangerous defect encountered 


prompt turn of the wheel, or a quick jump 
to one side would have prevented the 
tragedy. This is a typical instance of 
slow mental response. Both women were 
frozen into inaction by the emotional 

stress of impending disaster. 
Motor traffic problems have reached 
such an acute stage that they demand 
new and advanced 


drive a car. We [ 


meet an emergency. 


‘0 THROW up 
the arms in 
such circumstances 
‘means either ditch- 
ing the car or a col 
lision. Out. of 105 
subjects, three or 
four have thus 
"ditehed the car” 
and two have ac 
tually given up ate 
‘tempting to drive as 
a result of this rev= 
lation of their un- 
ness, 
‘These testa of 
the individual's 
behavior under eure- 
fully arranged ex- 
perimental con- 


methods of tests for 
sight and hearing, 
which are impor. 
tant attributes in 
emotional efficiency. 
Periphery vision, of 
the ability to see to 
tthe right or left, is 
‘of the utmost im- 
portance in driving 
a car, The safe 
driver must be thor- 
oughly aware of 
what is approaching 
from the side, Ho 
also must be able to 
recognize colors of 

hin side 


‘0 TEST this we 

devised a spe- 
cial perimeter. ‘This 
instrument is rough- 
ly described asa 
band of stoel eurved 
into a half circle at- 
tached to a frame 


ditions show that a 
man in an emer 
gency is much more 
likely to keep cool 
‘than a woman. This 
inborn tendency is 
due to man's greater physical strength 
and his greater familiarity with machin- 
ery. 

‘A woman, on the other hand, is natu- 
rally. more ‘emotional than a ‘man. A 
“close call” in a ear, which necessitates 
extremely quick action on the driver's 
part, often completely unnerves a woman 
for th reat of the trip, or causes her to 
faint. 


IMILARLY such a scare will make 

many women “afraid to drive any 
farther," a tangible and highly important 
consideration, for fear leads to terror, and 
terror to paralysis, It is not an uncom 
mon thing for s person to become s0 
frightened that he or she eannot speak 
nor make a movement. This is. the 
paralysis of fear. 

Our emotional efficiency device was 
designed und built by Edgar Graham, an 
experienced avintor, Mr. Graham places 
drivers in four classifications: (1) The 
person who is safe under all conditions. 
(2) The one whose reactions are correct 
but slow, although capable of being 
speeded up by training. (3) The one who 
fs all right except in congested traffic. 
(4) The one who, on account of mental or 
physical disabilities never should be 
allowed to drive at all. 

‘The person in the first class is the ideal 
driver. The second class includes the 
man who has the makings of a good 
driver, but who must train himself into 
safe driving through prolonged practice. 
‘The driver in the third class should be 
restricted to the free zones or open 


in examinations is that of slow mental 
response. A short time ago on one of the 
busy streets of the city of Washington, 
@ woman driving a small sedan was 
moving forward about 15 miles an hour, 
‘An she approached a crowing, a woman 
stepped suddenly into the path of the car. 
Neither woman made an effort to prevent 
fan accident. ‘The ear kept on and the 
woman on the street was killed. A 


in its center and 
marked off in do- 
‘grees from one to 90 
‘on each side. It is 
held before the eyes, 
after the fashion of 
‘a stereopticon, A colored light slides 
‘along the are from extreme left or right, 
‘The average subject sees the light at 
about a right angle from his forward line 
of vision, but he does not distinguish 
colors until the light is well toward the 
front. Most. people cannot distinguish 
colors until the lights are within from 18 
to 25 degrees of the center or forward 
point. 

Our tests disclosed the important fact 
that blue and yellow are recognized 
several degrees before red and green, 
which would indicate that blue and 
yellow are the most practical signal lights 
rather than the red and green now used. 


PUBLIC safety demands greater care 
in granting licenses to drivers. We 
hhave been working out means to attain 
better selection between the fit and the 
unfit, and to render practical aid to the 
authorities in making this selection. To 
further this work we are planning still 
another machine in which miniature cars 
will approach at various speeds. 

‘The subject being tested must judge 
tthe speed of the cars approaching at right 
angles in order to determine which car 
should cross first. Through a series of 
‘wires and levers he can control the speed 
of his own “ear,” and if he judges cor- 
rectly, he can safely pilot his machine 
through the heavy traffic. 

‘This test should prove of considerable 
value in determining the individual 
speed of reaction and his eye-hand co- 
ordination. It would measure also the 
all-important “emotional efficiency” 
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- What Does Y our Car Ne 


fo) 
Q. 
~v 


Easily adjusted canvas covers have been 
devised to protect auto tres from the 
heat of the summer sun. The covers are 
fattached by means of resilient metal 
ipa that are en 


A new radiator sh 
be opened or close 
Textend 


the radia 
the inside of the 
ood by two hinges at bottom 


The Ford | 
emergency | 
and ‘rake i | 
easy to reach \ 


This combined tire and 

ase, catnp table, and 
hide ta designed 
especially for the motor 
camper.” The tire hangs 
fon a rack inside the water 
Wight metal container 


A portable refrigerator that can 
bbe attached to the runningboard, 
has a center container that. will 
hold 12 pounds of 

compartment, 


-, a. large food 
pecial 


Spare clectriclight bulbs 


for the car are carried safely 
in this metal box. Steel) 

springs and a locking device 

Told thean safely én the box Unsightly bent fins at the front of the radiator 


can be straightened easily and quickly, it is 
claimed, by inserting the three 
teeth of this simple tool, and bend 
At the right is an ing the damaged fins 
outside view of a 
‘new front-wheel 
brake for Ford 10 water 
SUPPLY = 


flee then tro i= WATER FLOWS 
hours, are said to Tw, INTO STORAGE 


FELD HERE — 


‘A small lamp on this storage-battery filler lights when the 


SSE CAROR DINE: wwater level reaches a correct height. Pressure ahuts off the flow 


heats the fuel 
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Solving Balloon-Tire Problems 


Time and Money-Saving * : 


FLAT tire is disagreeable at any time, but 
4 flat balloon tire certainly is worse. One 
river may have the endurance to put air 
into the normal tire, but in pumping up a balloon 
tire he will have to exert himself to the utmost. 
‘The job can be robbed of much ofits disagreeable 


A 


clement by the use of the arrangement 
shown in Fig. 1. Two pumps are required 
‘us well as a stendard pipe-tee connection 
and three short lengths of pipe for the 
three hose ends. Usually %-in. brass pipe 
and connections will fit the hose used on 
the pump. Two persons operating these 
pumping ‘units in unison just about 
accomplish the inflation process in. the 
time required for the inflation of an 
ordinary tire by one man, 


REPARATORY to soldering, dam- 
‘aged auto radiators of the honey- 
comb type may be cleaned with a wire 
brush (Fig. 2) such as is used for 22 
caliber rifle bores. ‘The brush is placed 
fn the chuck of an electric drill and for 
work on exceptionally thick cores a 
portion of the ramrod may be brazed 
to the brush, The device will be 


found useful for many other purposes. pa 
PP HE, replace 

ment Of TE popscurws. ron to 
ccoaed. oltn is SSRN Ton Neus 


often a difficult 
task with the use 
of ordinary tools. 
Much time and 
patience can be 
saved by utilising 
the two tools 
shown in Fig. 3, 
‘The firat of these 
in for turning a 
eap screw with 
a slotted head. 
It ina holder and 
driver made of 
fa length of flat 
or strip steel 
doubled over, 
with the ends 
filed to form 
blades. ‘The in- 
herent spring of 
the steel grips the 
screw slot 40 that 
the screw can be set directly 


eh 4 


into 
the tapped hole and turned into place. 
For a hexagonal bolt, the holder tool 
‘shown is almost identical in shape, but 
instead of springing open, the ends are 
closed with a cross bolt. 


PUNCTURED balloon tire is rather 
difficult to handle with the ordinary 
tools employed for a tire of normal size. 
‘Two methods of removal and replace 
ment of balloon tires are shown in Fig. 4. 


itis more difficult to place the jack under 
‘the axle so as to raise it the proper height 
above the ground. A simple ramp con- 
structed as shown, 4 ft. long and § in. 
high at the upper end, raises the axle 
until it is level. ‘The jack then can be 
put underneath and the tire removed. 


ss 


‘The usual tire spreaders are inadequate 
to spread the large tire when it is re- 
quired to insert an inside patch or roughen 
and cement the inside surface. Two 
double holders of wood, made as shown, 
fare of assistance in holding the beads 
wide apart while accomplishing inside re- 
pairs. The long end serves as a handle 
{for insertion, the tool being placed into 
the space between the beads and then 
twisted about to pry open the sides. 


conc rves. 
Deal pumps 
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Tos MAKE unnecessary the burning 


Ideas for the Motorist 


the car is used in touring, the resistance is put 
fon so that the generator gives about 5 amperes. 
‘This applies when the battery is in charged 
condition; if it is run down, a maximum charge 
‘can be given by cutting out the sheostat completely. 
Sn. W. Kerr, San Jooé, Costa Tica, 


QUITE frequently an autoist, has to 
‘use a funnel with a flexible tube, 
This is not always available and a sub- 
stitute can be made, as in Fig. 6. A 
section of BX lectrician’s conduit is 
soldered to the spout of an ordinary 
funnel. 

When a socket for use in a brace is 
needed and an adapter cannot be 
found or purchased, a substitute can be 
made as shown in Fig. 6, ‘Take an or~ 
dinary hexagonal wrench handle and cut 

‘an inch off the handle end, File and 

grind one end of the short piece 

slightly tapered so that it fits the brace; 
the other end will fit the recess in the 
regular socket. ‘The original handle is 
not damaged because it, is slightly 
shorter. It has been found that either 

@ square, hexagonal, or octagonal 

handle will serve this purpose, 


HE extent of 

the braking 
action on cars 
with four-wheel 
braless depend 


is useful 
for determining 
iC the requisite 
clearance exists 
at all points 
‘around the brake 
dram, Aw it is 
not always 
possible to use a 
blade feeler, a 
serviceable tool 
to test concen- 
tricity at all 
points can be made of wood and sheet 
metal, as shown in Fig. 7. A gage, 
‘which fits over the axle, has a testing 
‘edge that can be moved about the 
fetire circumference. Having made the 
band concentric with the axle, it is then 
possible to adjust the brake so that it 
‘will clear the drum at all points. 

To facilitate the adjustment, the usual 
procedure of depressing the brake pedal 
‘with the wheels off the floor is advisable. 
Obviously, the front and rear wheels 
should be’ jointly jacked up, for which 
purpose small but substantial wooden 
trestles under the axles are serviceable, 
To hold the pedal depressed, a block of 
a block and jack are wedged against the 
pedal as illustrated. 


A MUD. scraper easily fitted on cer. 
tain light cars that have metal 
runningboards may be made by cutting 
away for a length of about 6 in. inside the 
bead or rim at the edge of the runningboard 
toforma groove 34 in. wide (Fig. 8). 


MO Re 
Fig. 8. Mud scraper 


The 


POPULAR SCIENCE MONTHLY 


Home Workshop 


n 


Arthur Wakeling. Editor 


Building Radio into Your Home 


By Kenneth M. Swezey 


‘ORE and more, radio is emerging 
from its purely mechanical chry. 
alia and is being transformed 

into a gratifying and beautiful utility. 

‘This transformation is being 

accomplished by the pro- 

vision of artistic cabinets, 
by the construction of sets 
to fit into articles of furni- 
ture, and by the use of eon- 
cealed wiring with numerous 
outlets throughout the 
house so that a loudspeaker | 
may be plugged in wherever 
desired. 


‘With the coming of built 
in radio, a receiving set can 
be incorporated in a phono- 
graph located in the living- 
room, Wires branch out 
from this, and, by means of 
convenient outlets, the 
housewife may enjoy’ a con~ 


and an orchestra may brighten an hour at 
the dinner-tabl 


"THE wiring ofa house fr radio isnot as 
difficult a feat as might be considered 
at first thought. For the benefit of those 
who would like to install a thoroughly 
foolproof system without first going 
through disappoint 

{ing experiments, the 
following instruc 
tions have been pre- 


‘The amount of 
wiring needed in the 
average home of six, 
seven or eight rooms, 
does not introduce 
any difficult circuit 
problems. But in an 
extremely large 
house special apparatus would be neces- 
sary to balance the various lines, over- 
come the resistance, and clear out dis- 
tortion. 

Stretches of wire in the loudspeaker 
circuit seem to have little effect on the 
quality and volume of reception, even up 
to 60- and 70-ft. lengths—especially in 
conjunction with regenerative sets. This 
may be explained by the fact that regen 
eration nullifies ordinary resistance to 
certain extent, and, due to the condenser 
‘effect of the parallel wires, the radio-fre- 
quency waves can pass between them and 


continue in circulation through the set 
with little 


located in any room where it is most con- 
venient. fany choose the living-room, 
and have their sets built into phono- 
graphs, music cabinets, or into the 


rc 


‘ 


section of a closet. Several ingenious 
mechanics even have built sets into 
pianos. 

‘The first outlet is made at, or near, the 
set (Fig. 1), and wiring extends from that 
to the place where the next outlet is to be 
installed. 

If the house is new and not complete, 
tthe wiring may be built right in the walls. 

Finished houses. 


Dining-room. kitchen 
Ihave radio connections 


may have the wires 
wher 


through 


lighting wires. But 
most home work- 
fers would prefer a 
simpler method, 
and they may run 
their wires in in- 


yoncseu wane 
Brsoes oe 
Sane Stine 
roxiune wane 
Sekine 
DOOR OR WINDOW TRIM GeounD 
cr SSramoussoous, 


JOANTENNA TERMINAL 
JO qROUND TERMINAL 
‘EP ReceWving SET" 


conspicuous places, such as along. the 
edge of the baseboard, behind moldings 
and panels, or under the edge of the car- 
pet, rugs, oF linoleum. 

‘Dangerous currents are not carried by 
the wires, and, therefore, they do not 
haye to conform to the same standards as 
‘clectric-light wiring, provided they 
are Kept away from all light and 
power lines. Ordinary bell or a 
hunciator wire will do, although 
No. 18 fixture wire, which in very 

flexible, or ‘twisted lamp 
cord is easier to handle, 
better insulated, and more 
apt to insure the perma 
rence of the installation, 

The woodwork of a room 
lends itself readily to the 
concealment of the wires. 
In most instances the base- 
board, door stops, and other 

members of the trim of 
the room ean be pried 
up sufficiently to poke 
the wires under, ‘This 
may be done with a 
screwdriver or a chisel, 
padded with cloth to 
prevent marring the finish. A few blows 
‘with a similarly padded hammer usually 
will fasten the woodwork back in ite 
‘original place. Suggestions for this wiring 
are given in Fi 


FOR. outlets, the, improved shallow 
single-circuit jacks, mounted in the 
center of a rectangular brass plate similar 
to those used with lighting outlets, are 
ideal. Binding-posts, mounted on small 
‘wood, fiber or composition blocks, also 
will serve, but they are not 6o convenient, 
‘Ordinary electrical appliance outlets are 
‘excellent, and reasonable in price. ‘The 
Toudspeaker must be supplied with a cor- 
responding plug and all outlets have to be 
‘identical. But here care must be used 
that all radio outlets are marked with some 
‘unmistakable sign, lest a loud-speaker 
be plugged into an 
electrical socket by 
mistake, with dis- 
aastrous results. 
One way to ao- 
complish this is to 
‘use polarity’ plugs, 
if the regular house 
plugs are of the 
common kind, oF 
vice versa. ‘An- 
other use of polar 
ity is indicated in 
Fig. 3, where a 
(Continued on 
ote 92) 
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Constructing Kites that Look like Planes 


DR many men, kite-flying never 
joses its fascination, and_among 
boys it is a universal sport. For that 
reason, POPULAR SCIENCE MONTHLY 
asked “Mr. Miller, the foremost kite 
ity in the United States, to pre- 


first having been published last month. 


‘ways. A plain kite similar to the 

tailless can have the outline of an 
‘airplane, as in Fig. 1, or one may be con- 
structed’ along the lines of a real plane. 
‘The model illustrated in the accompany- 
ing photographs is a biplane. A mono- 
plane is simple in comparison, but is not 
tused much these days, 

‘The framework of the plain kite con- 
sists of a spine and four cross sticks of the 
dimensions shown at A, Fig. 1. Strings 
‘are run from the end of the first to the end 
of the fourth sti 
‘on each aide, These 
strings should be 
the same length 
and drawn fairly 
tight; they deter- 
‘mine the length of 
the second and 
third cross sticks. 
"The ends of the 
second and third 
sticks should be 
secured with the 
side strings. The cross sticks must be 
parallel, Strong thin wrapping paper is 
‘kood for covering the two planes. 

‘A keel ean be added to the under side to 
kive poise. This requires two sticks, = 
short one at the rear end, projecting 
straight out from the spine, and a long 
stick that forme the outer edge of the keel 
(B and C, Fig. 1). The keel ia covered 
with paper on both sides. ‘The post or 
back stick on this model may be about 9 

ind the outer end should have uy 


[AIRPLANE kites can be made in two 


Fig 1, A kite of the tiles variety, which 
esembter sm scplene when flows high 


wires running to both ends of the fourth 
cross stick, 

The frame must be light. ‘The spine, 
the heaviest stick, is about 5/16 in. thick 
‘and 34 in. wide, while the cross pieces 
should not exceed 1 by 3§ in. ‘The keel 


stick need not be more than } in. square. 
‘An upward bend to the ends of the 
planes (D) helps to give stability. This 


By Charles M. Miller 


ean be accomplished by bending each 
cross stick like the bow of a tailless kite. 

‘The bridle should be attached at four 
points, one on each side of the spine on the 
first eross stick and one on each side of the 
spine on the fourth cross stick. The 
points of attachment should be about 
halfway from spine to the end of cross 
sticks (C, Fig. 1). 


again as the upper; 
that is, if the upper 


Inout planes and tail 


line is attached where all four come 
together. ‘The exact length or proportions 
cannot be fixed except by trial, but if the 
kite stands too straight up, and does not 
rise high in the ir, the kite line should be 
raised on the bridle; if the kite goes up 50 
1as to ride too far overhead, lower the line 
fon the bridle a little. 

If the kite must have a tail—it is hoped 
ft will not—streamers should be used in- 
stead of the ordinary old style tail of 
string and rolled up papers. 

Is it understood that the covering for 
the planes are put on the under side of all 
kites? In the present ease the cover will 
be on the same side as the keel. A paper 
‘windmill can be attached to the front end 
of the spine to represent the propeller. 
A. GREATER but far more interesting 

problem is the making of a kite in 
the form of a model airplane. ‘The frame- 
‘work of the fuselage, which is the central 
body of the airplane, ix made up of four 
spruce sticks 9/16 by 3/16 by 48 in.: two 
front uprights 44 by \4 by 14 in, and two 
Tear uprights 44 by }{ by 8 or 9 in. (E and 
F, Fig. 2). 


ase, the framework of the fuselage can be 
Yery light. A litle bracing will prevent a 
collapse. 

‘The fst umright, hich eupport the 


ond pair it is only 434 in, ‘The two side 
frames of the fuselage are made first and 
then are connected by means of cross 


first and second, pairs of upright posts, 

‘must necessarily’ overhang the space in- 

closed by the posts. Four pieces running 

from front to back support the plane 
frames; these are 34 by 14 by 12 i 

‘After the sticks 

ecurely 

lashed together, 


ceive a good coat 
of shellac at the 
joints, Now two 
Pieces (G, Fig. 
2) should be 
made of }-in, 
pine, the one for 
the front end 8) 
in, square, and a 
similar but smaller one, 2 in, square, for 
the rear. One-quarter-inch notches are 
ccut in each corner, as shown. ‘The long. 
fuselage members are sprung together and 
tacked to the blocks with 1¢in. No, 20 
‘brads, but to further secure the corners, it 
is best to wrap about five windings of 
strong linen thread around all four sticks, 
just back of the front block and just in 
front of the back one. Shellac where the 
‘windings come in contact with the sticks. 
‘The fuselage framework now should be 
complete, as shown in Fig. 3. 

‘The frames for each plane consist of two 
pieces 14 by 34 by 48 in., and two cross 
pieces 1¢ by 14 by 12 in. “The cross pieces 
‘extend 34 in, beyond the long pieces #0 us 
to leave room for good lashing; in like 
manner the ends of the long pieces extend 
beyond the croms pieces. To give support 
between planes, short posts 34 by 14 by 7 
in, four in number, are placed, one at each 
corner. ‘The posts ean be a little long, 


Fig. 5. The Gnished kite 


and be lashed to the side, or they may 
‘stand in between, held in place by a No. 
20 brad. The brad may pull out, 20 0 
Piece of linen thread of fine wire should be 
‘wound about the two vertical corners, to 
prevent spreading. 

Before the four upright posts at the 
corners are put in, the upper plane should 

(Continued on page 109) 
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Dilapidated Table Becomes Fine Chest 


By Gladstone Califf 
Superintendent of Schools, Richland, la, 


HE chest illustrated was made 
from the boards of a discarded 
walnut dining-room table and 

lined with cedar. To make 

one like it, lay out and make 

the sides’ and ends of the 


and the outer edge of each has a ein. 
bevel. ‘The mitered edges are made with 
a plane and tested with a T-bevel. The 
chest is then lined with }j-in.-thick red 
cedar. 

In upholstering the top, the frst cover- 


dimensions shown in the 
‘accompanying drawing. It 
in necessary that they 
should be perfectly square 


of the box will not be square 
when assembled. The bot- 
tom, which is cypress, is 
fitted in from underneath. 
The top can be walnut, 
although if it is to be up-_ 
holstered, @ soft wood will 
serve the purpose, 

‘The sides and ends are 
joined with plain butt joints, glued and 
nailed with finishing nails, A large steel 
‘square is used for testing the squareness 
of the assembly. 

‘The top and bottom trim is mitered 
around the chest after one edge of each is 
planed toa Hin, bevel. ‘The lid trim is 
not beveled. Ali these trimming. pieces 
are nailed and glued. 

‘The corner protectors are mitered to ft, 


ing of cloth is tacked at one end and a 
short distance along each side. ‘The pad- 
ding of flax straw or other filling then is, 
pushed under with a short blunt stick. 
‘The padding should be level on top and 
sloping at the side and ends, After this 
‘part is filled, tack farther on 
each side and put in more 
padding, continuing until 
finished. ‘The end is 
stretehed tight and tacked. 

‘The top covering of 
leather or imitation leather 
next is tacked around sufli- 
ciently to hold it in place 
until the gimp or tape is 
fastened on with furniture 


‘The nails or 
tacks should be spaced 
regularly and evenly all the 
way around, 

‘The wood should be 
seraped to remove all pla 
marks and sandpapered 
smooth. If a natural finish 
is desired, fill the wood with 
natural paste filler, apply 
two or three coats of white 
sshellae, rub smooth and fin- 
ish with wax. Thewoodmay 
bbe varnished if preferred. 


Child’s Bench Changes Quickly to Table 


to ten years of age would be de 

lighted to receive a combination 
table and chair like that illustrated. It 
is made of in. pine stock glued and 
serewed together. 

‘The fect are sawed from stock with 
the grain running lengthwise. The sides, 
which are 
made 
arately, are 
fastened to 
the foot with 
sue and with 
wood screws 
inserted from 
the inside, 
‘The seat is 
the same width as the sides, to 
which it is held by wooden brack- 
‘ete beneath and by countersunk 
wood serews driven in from the 
outside, ‘These holes must be con- 
cealed by small wooden plugs oF 
by putty. 

‘The top is made by gluing up 
several knot-free boards and, 
‘when dry, sawing out a circle. On 
the under side of the top two 
cleats oF battens are used to give 
additional strength to the glued 
joints. ‘The cleats, which are, of 
‘course, parallel, should be fas- 
tened fo as to be just outside the 
sides of the chair when the top 
is lowered. 

With the top in the desired position on 
the chair, a 24-in. hole is bored through 
each of the back corners of the sides 
and through the cleat. ‘Through these 
hholes a steel rod is run as a fulerum on 
which to swing the top. The rod should 
be slightly longer than the distance across 


Axn any little gis! of from four 


the cleats and must be threaded a short 
distance on each end for nuts to keep it 
in position. 

If a piece of wood were fastened to the 
back, barn-door hinges might be substi 
tuted satisfactorily for the steel rod, 
akhough the later gives perfect satis 
faction. 

A decorative piece of 34-in. wood is 
attached with finishing nails just below 
the seat. A small rubber-headed nail 

= driven into the front 
end of each arm of 
the chair deadens the 
poise when the top 
is lowered. 

A hook and eye 
should be inserted in 
fone of the sides. of 
the chair and in the 
top s0 that when the 


latter is held back, it 


‘can be hooked in place. This is to obviate 
any danger of the top’s being knocked 
‘over accidentally on the child's head. 
Before fastening the top permanently 
in position, the wooden parts should be 
given three coats of red or other col- 
fored enamel. A glosty finish is imper- 
vious to amudgy fingers —R. L. SINONS. 


QUITABLE supports for thin stemmed 
plants that grow to a height of 18 in. 
for more can be made of light stakes and 
strong but readily bendable wire, 

‘An adjustable plant support made from 
1 piece of wire 2 ft. long or less and a 


single stake is illustrated in Fig. 1. A 
three-stake compartment support (Fig. 2) 
is better for plants such as peonies, which 
‘send up frail stems with heavy foliage at 
the top. 

‘A method of 
supporting very 

plants, such 


generally are 
placed in a line or 
screen formation, . 
is indicated in Fig. "7 
3. At each end of 
the linea stake not 
Jess than 2 by 2 in. 
and 6 ft. high is 
driven deeply into 
the ground. Half 
way up, a cross- 
piece is nailed; this 
should be as long 
as the line of plants will be wide. At the 
top a shorter cross piece is nailed. The 
cross pieces are connected by four light, 
straight wires. 

When the plants are well above the 
lower wires, either wire or cord should be 
crisscrossed from wire to wire, making 
a number of compartments, and this is 
repeated when the plants have grown 
above the upper wires. Stakes and wire 
should be painted or stained green or 
brown so that they will be relatively 
inconspicuous.—WiLuiam F. SANDMAN, 
Indianapolis, Ind. 
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“Wagglers” for Water Golf Made at Home 


AMEY, free-for-all 

be played with t 
bbe moored almost anywhere, and a two- 
hole course can be played back and forth 
even on a pond, 

‘The wageler, fitted with air tubes 
under the seat, can be shifted about with 
pedal-fins, which have power enough to 
propel slowly. The 
combined paddle 
and club will 
drive, loft, and 
putt either a light, 
2-in, waterproofed 
wooden ball, 
tennis ball, oF a 
rubber ball with « 


24gin, size. 
‘The materials 


Each half of the waggler’s keel is cut 
from a 12-in, board, the upper part being 

Jong. ‘The seat-board is 24 in. long 
. Wide at the cantle. Pommel and 
cantle are shaped from 2 by 3's. 


By Roland B. Cutler 


Slit 15 in. of the drilling to center under 
the board, at the rear, and tack around a 
‘back-board 3 in. wide, as indicated. Set 
two 4-in. corner braces to support the 
seat, 9 in. from the rear end of the keel 
board. Then assemble these parts. 
Each doubled inner tube extends under 
the seat, to be 
doubled again at the 
rear. Tie the tubes 
at the head. Secure 
‘the drill casing with 
fa lath at each side, 
and fold to inclose 
the head, 
Each ‘side of a 
pedal is 9 in. long and 


‘in. high, with a heel-block 5 by 234 in. 
wide nailed between. Over this block, 
locate the pipe-axle 34 in. from the heel 
end. Shape the sides as shown, and st- 
tach a toe-strip 14 by 2 by 8 in, long. 
Set a Sin, corner brave at the Deel, and 
rivet the fin under the strip. Complete 
the beel with leather fastened securely 
against backward thrust. 

Let the lower keel-board, when joined 
with side strips, be 15 in. long at the 


bottom. Cut a 2 by 2 in. pedal shank, 
20 in. jong, and locate the axle 134 in. 
from an end. Set a gliding easter 8 in, 
from this end, to slide over the keel. 
Pivot the shanks to the keel 10 in. below 
the center of the seat. To block the 
‘shank, set a spool-knob about 15 in. 
below the seat, Run the shank spring 
as indicated. ‘ 

Any thick barrel-head makes a “green” 
for a hole, Cleat the head to allow for 
a center cut-out of 8}4in, diameter, and 
‘space for the 2-by-4 rib. "This rib is cut 
down 2 in, below the hole, with a sin. hole 
centered for the gaspipe spindle, which ia 
turned in like a screw. 

Cut around the bottom of a pie-plate, 
allowing a }-in. projection, 
it’ bottom “up around 


‘The upper plate, 
with a bottom hole 


cast 
be ‘locked uver, 
jammed threaas, 
‘usb, or above the 
pipe end. Pin one 
fend of the spring 
in a large spool, as 
indicated, and’ to 
the other end hook. 
jack-chain, to be 
Pinned under the 
rib, Adjust the 
spindle to allow 
space between 
plates of about 1 
{n, leas than the diameter of the bal 

"The club-paddle blade is about 12 in, 
Jong and 34 in, thick. The three club 
parts are alike, each 34-in. stock, 4 in, 
high, with a 2i¢in. sole, and 1-in. top. 
Fita 4-in, comer brace to the middle part; 
then attach each side with three long 
facrewa and spacing nuts. Pad between the 
blade and attachment with a rubber cut T 
shape. Keep the spindle spring well greased, 
‘and paint and oll all the equipment. 


Graceful Wrought-Iron Reading-Lamp for the Amateur Craftsman 


By HT. Shrum 
‘State Normal School, | 
‘Oshkosh, Wis. | 
RTISTIC wrought-iron work 
hhas been revived to a great 
‘extent during the last few 
‘years and many decorative pieces 
fare being used in the home. This 
ievident trom the umber of ion | 
candlesticks, plant and aquarium 
stands and’ reading lamps to be | 
seen in the art and gift shops. 

"The accompanying photograph | 
and drawing offer a suggestion that 
might be used as the basis for the | 
design of a reading-lamp, or the | 
dimensions may be followed and 
‘an exact copy of the original lamp | 
made by any craftsman who has 
access to a forge. 

‘Care must be taken to make the 
design well proportioned in order 
‘that the finished product may be 
pleasing to the eye and not too 


heavy in any one part. ‘The method 
cof joining the parts must be con- 
sidered carefully. Where rivets are 
‘used—and I think that this method 
‘of fastening is the best for this type 
‘of work—there must be considera- 
tion for drilling holes, for heading 
the rivets, and backing up the rivet 
heads. 

If round-headed rivets are used, 
the shape of the head may-be re- 
tained and the riveting done very 
easily by making a special tool to 
fit in the hardy hole of the anvil. 
‘This is merely a short piece of 3(- 
or %-in. iron bent to a right angle 
to it in the hardy hole and project an 
inch or two beyond the edge of the 
anvil, where it bears a dent the size 
of the rivet head. 

Care also must be taken when 
laying out the rivet holes to have 
them at the points of contact or the 

(Continued on poge 98) 
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Our book gives complete instructions for finishing all wood—hard or soft—old or new. 
Tells how inexpensive soft woods may be finished so they are as beautiful and 
artistic as hard wood. Explains just what materials to use and how to apply them. 
This book is the work of experts—illustrated in color—gives covering capacities— 


includes color charts, etc. 


JOHNSON’S 


Use coupon below for a FREE copy. 


WOOD DYE 


(Penetrating) 


Johnson's Wood Dye is very easy to apply. It dries 
in four hours and will not rub off or smudge—penetrates 
deeply, bringing out the beauty of the grain. Johnson's 
Wood Dye is made in 17 popular shades as follows: 


No. 128 Light Mahogany No. 125 Mission Oak 
No. 129 Dark Mahogany No. 130 Weathered Oak 
No. 127 BrownMahogany No, 110 Bog Oak 

No. 329 Red Mahogany No. 172 Flemish Oak 


No. 120 Fumed Oak 
No. 123 Dack Oak No. 178 Brown Flemish 


No. 126 Light Oak No. 131 Walnut 
No. 124 Golden Oak No. 140 Early English 
No. 160 Brown Oak No. 180 Gray 


Alll shades may be easily lightened, darkened or inter- 
mixed. Full directions on every label. Select the shade 
of Dye you want from the list above and order it from 
your dealer by name and number. 


S. C. JOHNSON & SON, Racine, Wis. U. S.A. 


“The Wood Finishing Authorities” 


Johnson's Wood Dye is a dye in every sense of the word. 
Tt contains no finish whatsoever. Like most first class 
products it answers one purpose only—it dyes the wood 
—the finish must be applied over it. We recommend 
Johnson's Varnishes or Johnson’s Polishing Wex. 


Stores displaying the Johnson Service Department 
Sign carry a complete stock of Johnson’s Artistic Wood 
Finishes and will be glad to show you fini 
panels—and answer questions on how to fi 
Proper way. 


aanenee - " 

$.C. JOHNSON & SON, Dep P.M. 8, RACINE, WIS, 

“The Wed Finishing Authorities” 
"Canadian Factory -Branttord) 


lease send me free yout Instruction Book on Home 
‘Benwtfying snd Wood Finishing." enclose 10e to 
over pong and wren 


MY DEALER IS 


ARTISTIC 
woop. 
FinisHe: 


% 
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Better Shop Method 


sae 


How to Make the Most of Planer and Shaper 


Bill to one of the machine hands, 
“and it doesn't make so much 
difference as you think whether they go 
in a lathe or planer or milling machine. 
Cutting metal is the same problem, no 
‘matter where you run up against it 
Old Bill, wise in machine-shop methods 
from many years of hard experience and 
shrewd observation, is a stickler for 
watching what he calls the business end 
fof any machine tool—the cutting tool 
itself. To do its work properly, the tool 
‘must conform to certain well established 
principles of form, and these principles 
apply whenever metal is to be cut. 
‘Shaper and planer tools are very similar 
to lathe tools: in fact, a tool made for one 
may be adapted readily to any of the 
three, as the cutting action of these 
machines is practically the same. ‘The 
‘only actual difference is that lathe tools 
fas a rule require a little more clearance 


toy) 8 
ry HOS 


Ts CUTS 
FORMS OF PLANER 
ROUGHING TOOLS 


"Tats are tools,” remarked Old 


eee TOOL 


than planer and shaper tools. ‘The 
‘angle for planing tools is from 3 to 4 
degrees and that for lathe tools from 5 to 
8 dogrees (Fig. 1), 

‘The clearance angle will vary for the 
different metals and the kind of cut being 
taken; in any ease it should be only 
enough to allow the tools to cut freely 
and avoid digging into the work. Too 
much rake will weaken the 
cutting edge and give it a 
tendeney to dig into the 
work. 


The slope angle should be 
decreased as the depth of cut 
and the feed are increased. 
‘The reason for this is that 
heavy cuts induce excessive 
reasure on the tool, therefore 
it is evident that a blunt tool 
with a stiff cutting edge is 
better able to resist the in- 
creased pressure. 

‘The goose-neck tool shown 


> 
= 


By H. L. Wheeler 
Machine-Shop Foreman 


in This is eliminated 
with the gooseneck, as it springs away 
from the work and will not cause any 
damage by undercutting. ‘The cutting 
point of this tool should be on a line with 
the rear side of the shank or even farther 

In the larger shops, machine tools 
seldom are expected to perform unusual 
tasks or do stunts. Small jobbing shops 
with only a few machines often are called 
‘upon to perform almost impossible jobs 
‘or jobs that are not strictly within the 
range of their equipment. 

A few illustrations will give some idea 
of what may be accomplished on a amall 
planer. In Fig. 2 is shown how a large 
casting was planed on a small planer. 
‘The casting could not be fastened on the 
platen and passed under the rail or 


certainly holds good i 
in Fig. 1 gives better results ‘Boa't take it for 
‘on long, heavy cuts than a |! It's like any other tool 
straight’ tool. A straight |) do better work and won't be so 
planer tool has a tendency to ‘Fancy fillson machine 
customer wants 


dig into the work and chatter 


between the housings, so it was set up 
‘on the floor alongside the machine, The 
‘cross rail was removed and set up on the 
front end of the platen with angle plates 
and blocking. ‘This allowed it to project 
far enough to one side to reach over the 
area to be planed, When the casting was 
located and leveled and the cross rail 
fastened in the desired position, the 
stroke was set and the tool was fed across 
the work by hand. 

‘The familiar magnetic chuck, used 
extensively on grinding machines, is a 
time-saving fixture to use on planers for 
holding fat parallel strips and similar 
work. ‘Try planing a strip of steel or iron 
8 or 4 ft, long, 2 in, wide and 34 in. thick’ 
by holding it’in the old fashioned way;, 
9 pieces out of 10 will be neither straight 
nor parallel. Now try this same job with 
‘a magnetic chuck and note the difference 
fn time saved in setting up and in the 
quality of the work. Often the time 
‘saved in setting up various jobs by the 
old method of bolts, straps, pins, hold 

‘and the like will more than pay 
‘of these chucks, They are made 


in various lengths. For extra 
long work, two chucks may 
be used end toend. It will be 
much cheaper to purchase 
fone of these chucks than 
to attempt to make one. In 
addition, with their use the 
planer may be converted 
readily into a grinder simply 
by mounting an emery wheel 
‘on the cross rail. 

Another useful attachment 
for the planer is a milling 
head, which practically con 
verts the planer into a milling 
machine. In conjunction with 
this a good set of indexing 
planer centers are valuable, 
‘These attachments may be 
purchased or built in the 


‘when there is any looseness 


(Continued on page 82) 
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“All Starrett’s!” 


“Boy—you certainly come well recommended.” 


“Yes— that’s what the foreman said when he looked over 
my kit this morning. And right away he wanted to know 
how soon I could come to work.” 


Planer—Shaper—Lathe—Layout 


Whatever your work you will do it better with 
Starrett’s—the precision tools preferred by two 
generations of crack machinists. Starrett Tools 
are practical—first last and foremost they're 
made to make it easier for you to do accurate 
work. Be sure to get the new Starrett Catalog 
showing the complete line including the new tools 
added since our last catalog was published. Write 
us for free copy if your hardware store can’t 
supply you. Ask for No. 23 W. 


THE L. S. STARRETT CO. 
‘The World's Greatest Toolmakers 
Mansfacterers of Hackiawws Unexcelled 
ATHOL, MASS. 


BETTER SHOP METHODS DEPARTMENT OF POPULAR SCIENCE MONTHLY 


Need for Studying Better Shop Methods 
Shown in Piston-Ring Contest 


the letters submitted in POPULAR 

ScreNck MONTHLY'S recent con- 
test on the machining of special interlock 
ing piston rings—no two of the solutions 
‘were alike. Every one of the replies varied 
somewhat in the method suggested for 
making the rings. In view of the relative 
simplicity of the problem, this variation 
‘was surprising. 

‘Te will be recalled that the con- 
test, which was announced in the 
May issue, was for a story giving 
the clearest information—just as a 
machineshop foreman might give 
it to a relatively green machine 
hand—as to the simplest and 
quickest way to make the special 
Tocked-joint piston ring illustrated 
in Fig. 1. 

That thoroughly experienced 
machine-shop foremen and machin= 
ints should differ so much on the 
steps to be taken and the tools to 
bbe used is a striking commentary 
upon the necessity for careful study. 
‘of shop methods and the vital need 
for the interchange of opinion 
‘among mechanics as in the columns 
of the Better Shop Methods De- 

partment. 

"The orig 
nal_ problem was 
submitted by 
George A, Luers, 
one of the best 
known writers on 
mechanical and 
automotive _sub- 
jects, and it is in- 
teresting to com. 
With those offered 
by the prize-winning contestants. Mr. 
Luers sal an 

“Recently we had a air pump 
under construction that involved metal 
packing rings. Inasmuch as it was de- 
sired to lock the rings in the eylinders be- 
cause of a port, 1 special lock joint of the 
type sketched in Fig. 1 was decided upon. 
When the drawing reached the machine 
shop, the problem had to be explained 
thoroughly to the foreman before he 
would acknowledge that the design was at 
all reasonable. 

“An ordinary step-joint piston ring 
illustrated in Fig. 2. When the ring is 
closed, the machining is not obvious, but 
when the ring is expanded, it will be seen 
that a slot at the top and bottom severs 
the ring and makes the lap joint. In the 
special lock joint the same procedure ap- 
plies. After the slots are made, the ring 
{s milled off on tho outside and end mill 
uta are made on the two areas inside in 
tthe wake of the interlocking ends.” 

‘The prize-winning letters are as follows: 


By Frank N. Coakley 
Buffalo, N. Y. 
First Prize, $10 

bined we have a job this morning that I 


should like you to take hold of and 
machine.’ 


Arann. in one respect were 


TEP IOMTED RN 0810 
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Fig. 2. Machining 
2 Mepjointed ring 


‘The boss had called Jim into his office 
early one Monday morning to talk over 
the production of a new style piston ring, 
which had been submitted for prices. 
“We have a chance of receiving a good 
size order,” he continued, 


handle this in a short time. ‘The time ele- 
‘ment will govern the price. Now, here is 
‘what the ring looks like.”” 


a 


‘The boss copied from a blueprint a ring 
‘such as is shown in Fig. 1, 3 in. in outside 
diameter and 254 in. inside diameter. 

“You see, Jim, the scheme is to have 
locked joints, so they put that little pro- 
jection on the inside to do the work. Ac- 
cording to the print the lock is 4¢ in. long. 
To make allowance for the lock you will 
have to turn a ring 3 3/16 in. in diameter. 

“After we turn the ring up, we had 
Detter aaw it apart with a hacksaw. This 

we will call our 
‘second operation 
(Fig. 3). The third 
operation I think 
we had better do 
fon the small bench 
lathe, using the 
milling attach- 
ment. Of course, 
our ring will be 
fastened flat to the 


‘over and make it look like this,” 
drew a dotted line to show the fourth 
‘operation. 

“You will have to make a little rig to 
hold the ring, so that you can rotate it the 
length of the lap, so that the lines will be 
curved alike. Now we ean go to our fifth 
and sixth operation, which I think we had 
better do on that little bench filing ma- 
chine of ours. That will give us a ring 
looking like this from the top and some- 
thing like this from the outside,” and he 
drew thesecond and third sketchesin Fig.3. 

“Now our ring is ready to lap together. 
Tt might be necessary, Jim, for you to 
smooth up the inside and outside of the 
ring after you get through with the last 
two operations. Now, let's see what we 
can do. Bring in a couple of rings when 

‘you finish them and if you find a shorter 


way to do the job, a little present will be 
yours. You see, the order is worth it. 


By James Ellis 
Memphis, Tenn. 
Second Prize, 85 


ED MUST have thought that T had 
‘something unusual when I approached 
him, for he looked at me with an 
air of “Why pick on me’ 
But pick I did. It was a piston 
ring with a most peculiar joint, 
Something like some of the fancy 
rings on the market, but not quite 
Only three were wanted, 20 we 
could spend no money on special 
fixtures; and, as they were wanted 
ina hurry, there was no time to lose 
in discussing the method to use, 
‘The ring was for a small air com- 
pressor, and the joint was made as 
shown at A (Fig. 4). 

Ed looked at the’ blueprint and 
groaned, 

“How in the world am I going to 
make that thing?” he asked. 

“Not wo hard to do, Ed,” I re 
plied. “How does this ‘scheme 
strike you? 

“First turn up the rings in the 
usual way, and leave a third of 
length of the lap on the diameter to 
make the joint, and a little more so that 
you can return them after the joint is 
made, Finish the width to the dimension 
given. ‘Then cut a slot across the face of 
the ring like this (2). You can do this on 
the shaper or the milling machine, which- 
‘ever you like and can get. 

“The next thing you will have to do on 
the milling machine, though. You will 
hhave to use a rather small cutter, and you 
‘can’t use an end mill very well, so T would 
suggest that you use a Woodruff keyway 
cutter. Scribe a line across the diameter 
of the ring at right angles to the slot you 
hhave just made. This line is to help 
locate the ring on the milling-machine 
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table. Clamp the ring right on thi 

close to the edge where you can reach it 

with the Woodruff cutter. Set the line 

just made parallel with the edge of te 

table. Start the cut in the slot already 
(Continued on page 79) 
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Need for Studying Shop Methods 
Continued 71 


made, and cut just even with the edge of | 
that slot. ‘The depth should be exactly | 
half the width of the ring. Use the mi- 
crometer dial to get the depth. 

“When one side is milled, turn the ring 
over and do the other side in the same 
way. You will have to transfer your 
Center line to the other side in order to set 
up for the second in correct relation with 
the first. 

“The ring, will now look like this (C).. 
‘You might do some more milling on this 
ring, but I think you will do better by 
taking it to a vise and filing the rest of the 
‘way. Saw the ring in two in the center of 
the first slot, and file the points so that 
they will fit up into the curve left by th 
milling cutter. 

“You will probably have to file the ends 
of the points in the direction of the thick- 
ness, too, for you have been making 
straight cuts, and the ring in a circle (D). 
‘This is the most particular part of the job, 
Ed, and I want you to be very careful, for 
if the man who designed this ever sees it, 
the first thing he will do will be to see how 
well that part fits, 

"When you get the joint made, make a 


holder something like this () to re-turn 
the rings. Chuck a piece of east iron 
large enough to true up to the finished 


tap a hole for a cap serew. Find a washer, 
or make one, so that you can clamp the 
ring to the face of this easting while it is 
still in the lathe. ‘The finished part, which 
is the same size as the ring you are going 
to turn, will help you to locate the ring. 
‘Turn off the diameter, and the job is 
done.” 

Ed smiled. 

“That doesn't sound #0 hard. 
how hard it really is.” 

Ed made the rings. 


Tl see 


While the solution of Mr. Ellis is open 
to the criticism that he has neglected the 
‘run of the milling cutter and that he might 
better have cuttheringandexpanded it be- 
fore milling the lip clearance, he has, never- 
theless, covered the necessary machining 
methods and done it with a clearness and 
precision that are to be commended 
highly. 

Other readers who are entitled to honor- 
able mention for their contributions are: 


James Oswald, Brooklyn, N.Y. 
John Maghireili, New York. 


Rack Keeps Washers Sorted 


ry, it is an exas 
perating job to 
find the right 
‘washer in a boxful 
of assorted sizes. 
‘The wooden rack 
or tray illustrated enables you to pick out 
‘the proper sized washer immediately and 
to tell at a glance whether your stock is 
getting low. 

‘A similar tray might be used for 
different sizes of nuts.—P. S. Root, 
Fall River, Mass. 
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Five New Joys 


Await you in Palmolive Shaving Cream 
By VK. Cassady, Chief Chemist 
ash “ream excelled all others ir 'd be delighted. 
Teg SSS Srctas aster hy Sve Lee ca thd you be mee fers we have 
brought to Palmolive Shaving Cream 
"This offers you a Ten-Shave Tube to try. 


A very unique creation 
“Three years ago most men were wedded to sme other soap or cream. Most 
the ry meds eh ‘Then came Palmolive Shaving Cream, made 
ae rat of 6 year of tony dy 
othe ore wore amazed 
Iie become the Shaving Cream senaaton 
wing cream can do. 


The revit men like 


i 
i 
li 
iit 


Palmolive Shaving Cream multiplies itself in lather 250 times. 
Ir softens the beard in one minute 


ten minutes on the face. 
‘makes after-eflects delightful. 


Tes extra strong 


srs coureny tun. We made wo 150 formule in scking to pfs 
Wa dalit to pense rons you. Now } ‘she el for youre Clip thi 
Srasee Bl at your bre for 8 To 
ey aR IVC COMPANY Gta! Gop SUS Nealon Das ioe 


PALMOLIVE 


SHAVING CREAM 


mn 


10 SHAVES FREE 
emcee 
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Shop Hints that Save Time and Effort 


ILING is an art in which mastery 
depends mainly upon _ practice. 
‘What a real expert can do with a 

file is little short of astonishing. ‘There 

are, however, a few simple directions in 
regard to filing that no one should over- 

Took, One of these is that a hand file 

should be used only as a one-way tool. 

‘The teeth are shaped to cut on the for- 

ward stroke only. Filing on the return 

will ruin the tool. Use a machine file and 
never a hand file in a filing machine, as 

‘the pressure is applied both ways. 

In filing shafting or other round work 
in a lathe, keep oil on the work to prevent 
clogging and to avoid making ridges and 


‘score marks on the work. In any kind 
of filing keep 

enough pressure 

on the 


otherwis: 


come glazed and 


the file points 

dull. \ 
Remember 

that the more  caaiuted 

commonly used pig 2, wrench for 


files are thickest 
in the middle to 
allow for the 
rocking that in- 
variably oceurs 
while working 
(Pig. 1). For 
this reason fewer 
teeth are in con 
tact with the 
work than would 
be the ease if the 
file were perfect 
ly flat, and the 
bite of the teeth 
also is greater, 

Using a filo as 
‘a hammer or throwing it into 
the toolchest among other 
tools will soon make it worth= 
las for fine work. It should 
bbe given the care accorded to 
edge tools. 

Large fies should never be 
fitted to their handles by 
boring « hole in the wood and 
forcing in the tine. The 
pressure will split the handle 
sooner or later. Bore a hole 
tthe size of the small end and then burn 
‘out the rest with the tine heated to a low 
red. Keep wet waste around the body of 
the file s0 as not to draw the temper. 


fubbor 


(CLOSE quarters in which it is almost 
‘impossible to use any of the standard 
‘wrenches for removing bolts and nuts, are 
often encountered. For such contingencies 
{tis useful to haveasetof special wrenches. 
‘These can be made out of the ordinary 
wrenches simply by eutting them down, 
as shown in Fig. 2, and riveting in a short 
square stud solid enough to withstand the 
pull of another wrench. A set of these will 
shorten repair jobs and make unnecessary 
the use of chisels and punches to turn 


inaccessible nuts. 
A. HANDY pilot that will aid in start- 

ing spring shackle bolts into their 
seats is shown in Fig. 3, Made from the 


fend of an old bolt, it is tapped to conform 
to the shackle-boit thread and is ground 
toa taper. The outside diameter should 
be the same as that of the shackle bolt. 
‘When the pilot is screwed on in place of 
the nut, the bolt ean be driven in with 


GTUDS oF pins that defy removal by 
usual methods sometimes can be 
driven out of their seats by hydraulic 
pressure, as shown in Fig. 4. The piece is 


cut off near the surface of the piece in 
which it is embedded. A hole is then 
drilled to the bottom and reamed so that 


Fill the cavity under the 


plug and the 
drill hole nearly full of heavy oil, insert 
the pin, and strike it with a hammer. 
‘The force of the blow will be transmitted 
through the oil. Thus a 100-pound blow 
fon a ram }{ in. in diameter will exert an 
upward force of 1600 pounds on a I-in. 
plug. 


A SSIVEL-TOP drawing-board stand 
(Fig. 5) was made from an old bugzy 
wheel and its axle. The axle was cut down 
sufficiently to enable the table to rest on 
top of the hub, and then held upright by 
four 2 by 4 in. logs. ‘The lower ends of 
these legs rest upon two cross pieces, 
which intersect with a cross-lap joint in 
the center. The axle rests upon the 
intersection. 


‘The table top is built on the wheel, with 
its center resting on the hub. A square 
box, the four corners of which come flush 
with the tire, serve as the main support 
for the top, which is round and extends 
2 in. beyond the tire. 


‘0 SAVE time in the use of C clamps, 

‘a Washington, D. C., shop substi- 
tutes for the usual square-headed set- 
screw, a clamp screw made us shown 
in Fig. 6. Round bar steel stock is used. 
One end is bent to form a handle and 
the other to fit the clamp. ‘The ad- 
vantage lies in doing away with the need 
for a wrench to tighten the clamp, 


N REMOV- 


in handy and 
saves consider 
able time and 
effort. An ordi- 
nary piston-ring 
compressing tool 
‘or a strip of cold 
rolled stee! alight 
ly wider than the 
groove a1 
Fullictent ail 
neaa is shaped to 
fit the piston. A 
piece of a file is 
annealed and al- 
lowed to cool 
slowly from a 
cherry red in the 
ashes of a fire. 
‘This ix cut to fit 
the groove and 
fastened to the 
inside of the tool with a 
machine screw. When hard- 
ened, it serves well to scrape 
the edges of the groove. 


“THE, play in balhand 
‘socket connections such 
as is found on the tie rod of 
automobile steering mechan- 
iams can be taken up quickly 
by bending the cap slightly 
‘with light hammer taps. ‘The 
cap is removed and one end is elevated a 
trifle, as shown in Fig. 8. Striking the 
igle blow will turn the flanges 
it when the cap is replaced the 
bolts will draw the center down on the 
ball. Since these parts are made of forged 
steel, this treatment does not injure them 
in any way. 


NTERNAL threads of chucks some- 

times hold chips, dirt and grit, even 
though the mechanic attempts to clean 
them with waste. A bent piece of spring 
brass wire, the ends of which are ground 
to fit the thread profile, as is shown in 
Fig. 9, will aid in the removing of this 
dirt 

‘The spring keeps the points pressed 
lightly in the grooves as the device is 
‘screwed through the chuck, and the 
points sweep the dirt and grit ahead of 
them, 
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FEATURES FOR SHOP MEN 


TreXOY 3 intsrested in the prob- 
lems of the machine shop, Porutan 
‘Science Monritty has in store for you 
teveral articles that you will be almost 
‘certain to vote the most helpful of their 
Kind you have read. 
One’ of them. to be published next 
the Most Out of 


men like Mr. Dowd, who are out- 
nding figures in machine tool design 
tind production methods-men reepan 
sible'in large measure for the astound 
ing tehicvements of the ‘moder 
tnachine shop—to. digress tem 
From theis owe my ell a etre on 
Smeal ‘rela ‘alu, shop 
Srreince nthe dpe 
nA 
ny’ problems of his work. 
fuch’ noteworthy information is 
ail gmt higher ranches ot 
design and production management. 


fog.” written "in collaboration with 
Fink W, Curtin To publish material 
el'mch high calle, bat ween fo 
fhe standpoint of the aver 

Eriko date te obfat of the Beter 
Shop’ Methods Departments snd this 
ming erie. im particule, will have 2 
distinct "dollars and cents value’ Tor 
very machin. 


Spindle Button Will Aid in 
Locating Work Accurately 


FOR truine up work and finding the 

location of points precisely in the mill- 

ing machine, a spindle button made as 

shown will be found a great convenience. 
‘The button is a hardened steel. bus 

ing fastened to a steel shank, 

tapered, with a machine scr 


the bushing 
be an ev 

‘sion to. facilitate 
calculations. The 
holeislarge enough 
to allow about 34 
in, play around the 

‘The tool is in- 
sserted in the spin- 
dle or held in a 
drill chuck, if it 
precision MEASURE = has a straight 

Buttonforweon shank. Tighten 
mailing machine © the serew just 
enough to allow 
the bushing to slip with some friction. 
Run the spindle at high speed and hold 
the end of a seale against the bushing 
until it revolves perfectly true; then 
tighten the screw. 

‘The button now forms an accurate cen- 
ter from which measurements may be 
taken in any direction with the height 
gage, verniers, micrometers, or with the 
{feed screws of the machine. 


BLACK & DECKER 


QUARTER-INCH 
PORTABLE ELECTRIC DRILL 


“With the Pistol Grip and Trigger Switch” 


Drilling in Metal or Wood 
Countersinking 

Grinding 

Buffing 

Cleaning Carbon 
Removing Rust 


This one tool with attachments 
will perform all these operations. 


Your kit is not complete with- 
out it. 


Order today and experience the 
satisfaction of having a complete 
© up-to-date tool kit. 


Orders and inquiries may be mailed to 
‘Wiz BLACKS DECKER MFG.CO. 
700 Pennsylvania Avenue, “Town; Maryland 
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GMC Provides 
Economical Power 


And Speed As Well—The 
Vital Factors in Any Hauling 


GMC trucks have reduced trucking costs materially. 
First, because the now famous GMG Two-Range Trans- 
mission has provided greater pulling power with an 
engine of economical size, operating at a governed speed. 
Second, by providing speed in combination with this 
pulling ability. For means dollars, when profits are 
reckoned by the ton miles carried in a working day. 
These economies, coupled with the even greater, savings 
gained through GMC Tractor Trucks with trailers, are 
profitable only with the power and speed ranges pro- 
Vided by the GMC Two-Range Transmission. 


GENERAL MOTORS TRUCK COMPANY 
Division of General Motors Corporation 


Pontiac, Michigan 


ral Motors Track Co. Pontiac, Michigan 
‘FSeparement 47% CO 


Lumber OD Laundry OD étiting a 
Contracting Transfer D— StoreDetivery 
Bakery Building Furniture a 
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How to Make the Most of Planer 
and Shaper 
(Continued from page 
shop. In either case they will prove to be 
4& profitable investment for the small shop 
‘where more expensive equipment cannot 
be alforded, 

Planing tapers, curves, irregular sur- 
faces, cam faces andthe like Is accom- 
plished by means of specially designed 
fixtures. The expense of such fixtures is 
warranted only by the prospect of suf: 
cient work for the time and trouble of 
building them or when the customer is 
willing to pay for them. A typical ex: 
Ample of this class of work ia shown in 
Fig. 3. 

Gne very important consideration for 
the Dest results in planer work is the 
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foundation for the machine, ‘This should 
be of brick or conerete and the machine 
should be carefully leveled up with the 
platen removed. 

When a planer has been in use for 
several years it may develop errors that 
will cause considerable trouble in pro- 
ducing accurate work. General wear and 
rough usage, such as dropping heavy 
‘weights on the platen, cause this part 

ing and warp out of ite true plane, 
indition is very pronounced, the 
V's will have to be re-planed and then a 
fight cut taken over the platen, oF even 
several light cuts. Before taking this 
cut, the cross rail should be squared up 
with the V's. 

Another important matter in getting 
the most out of a planer is the provision 
of an ample supply of bolts, nuts, clamps, 
pins, toe dogs, and so on (Fig. 4). These 
should be kept in a box near the planer. 
A junior apprentice may be assigned the 
task of keeping these articles in good 
condition. It saves a great deal of a 
mechanic's time in hunting up bolts and 
camps or anything he may need for 
setting up a job. ‘The supply of these 
articles cannot be too liberal, ax a high 
priced machinist often is required to 
waste a lot of time looking for them. 


(Continued on page 83) 
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How to Make the Most of Planer 


but most of the planers found in the 
average shop run at one speed only and 
for this reason are rather slow for some 
classes of work. ‘The speed of a planer 
may be set for planing steel at a cutting 
speed of 50 feet a minute and this speed 
will have to be used for brass or iron or 
any other metal, regardless of the theoret- 
ical cutting speed, unless the planer is 
‘one of the variable speed type. 

So now we tum to the shaper, a ma- 
chine that is actually a planer’ in the 
sense that the cutting action of the tools 
is identical. Being a variable speed ma- 
chine, the shaper will work much faster 
than ‘the planer on many jobs, although 
it is not generally quite as’ accurate. 

Especially in cases where true parallel 
surfaces must be obtained, it requires 


Soe" 
lg. 5, Holding angular work in « shaper 
‘ise ad one ‘method of shaping curves 


considerably more skill to produce perfect 
work on the shaper. Shapers develop 
inaccuracies more rapidly than does the 
planer, This is due to a number of 
‘causes; first, there in always a tendency 
fof the tool to spring away from the 
work, particularly on long strokes 
heavy cuts; second, lack of rigidity in 
ram when the guides become worn and 
loose; third, the table sags and gets out 
of alinement with the ram, and, fourth, 
the work itself often springs. These are 
sources of error not common with other 
‘machines, and, in addition, it is difficult 
to keep the shaper always in perfect con- 
dition. With all these limitations, how- 
ever, the shaper has many advantages 
‘over the planer on small work and short 
cuts. 

Planing curved and irregular surfaces 
is done on the shaper much the same as 
fon the planer, by the use of special fix- 
tures attached to the machine (Fig. 5). 

‘To get the most out of a shaper, the 
machine must be in the best possible 
condition at all times, abundantly sup- 
plied with tools and other necessary 
accessories, a good shaper vise, wrenches, 
parallel strips, bolts, clamps, and the 
like. ‘The ibs should be’ inspected 
frequently and kept properly adjusted 
‘and the whole machine should be thor- 
oughly and properly oiled. 

Any inaccuracies existing in planers 
‘and shapers are usually discovered by 
the cut and try method, although they 
may be ascertained by testing. Testing 
the accuracy of a machine is best accom- 
plished by using a dial test indicator, 
square, and le 


for mechanics—the new 
BROWN & SHARPE 


SMALL Toot Catatoc No. 29 


OVER 


2000 
STYLES AND 
SIZES OF 
TOOLS 


‘THIS new catalog lists many new and 
improved tools that are invaluable 
to every mechanic. Over 2000 different 
styles and sizes of tools are listed. In addi- 
tion to being illustrated it contains much 
information concerning tools, tables, etc., 
making it a handy reference book’ that 
no mechanic can afford to be without. 
‘Ask your dealer for a copy, If he 
cannot supply you, write us direct. \ 


BROWN & SHARPE MFG. CO. Tae oo te erm pe 
Providence, R. I, U.S. A. ‘SM si kites ow om 89. 


BROWN & SHARPE TOOLS 


Standard of the Mechanical World 
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i ‘Three Shaper and Planer Ideas 
that Will Save Time 


FLASHLIGHTS | | By P. J. Wilhelm 
OBALENENSS | || SOMETIMES ore orien 


job that will not swing on centers. In 
| many cases a job of this kind may be 
| handled on the shaper. In the central 
illustration on page 76 is shown a typical 
job of this sort and how it is held in the 
shaper vise An arbor is made tof th 
Tt has a shoulder for the piece to 
Det! agninet andl threndod on the ter 
fend for a nut. ‘There should be a washer 
between the nut and the work, Draw up 
the nut just tightly enough to allow the 
work to rotate on the arbor with a little 
{riction, Set the tool in the center of the 


Light where you need it—wse 


— 0 


‘TUBE EXTENSION 


ey 


work and roll the piece around to the 
point where the circle starts, Feed the 
tool in to the depth of cut desired and 
feed the work to the tool by pulling it 
around by hand just enough to take 
| | normal cut. 

‘An extension head is a valuable planer 
accessory for tools that will not pase 
between the housings of a small planer, 
‘These devices are usually homemade 
affairs and cost very litte 

In the accompanying illustration, Fig. 1 
shows a strong, yet simple design’ of ex- 
tension head. It is made from a pipe of 
| | large diameter and two cast-iron pipe 

| flanges to mateh. ‘The pipe may be as 
long as necessary and the diameter will be 
svered to same extent by the diameter 
‘OCUS right on the spot where features. Eveready standard fea- | | of the bolt circle on the saddle 
you're working. Use your flash- tures remain, as do the old prices— | When taking a side cut with a down 


light. Burrow right into dark or 65 to $4.50, complete with battery eine Sits to cornien Se ot 


dimly lighted places, Use your flash- —anywhere in the U. $A. Stn T dad ieee case atria 
fever ready Buy the improved Eveready Flash- | | When st over at an angle to the work, i 

to help you with those odd jobs. lights from electrical, hardware and | | will get under the scale and follow 

Indoors or out. marine supply dealers, drug, sport- hit line much better than the con- 


ventional bent, round-nosed tools. ‘The 
| latter style (Fig. 3) must be made in 
| pairs, one right and one left, but the 


If you have any flashlights not in ing goods and general stores, garages | 
use put them back on the jo with and auto accesory shops | 
fresh, strong Eveready Unit Cells. Monaleitreh wid geretia by Pemcaen: wed 
And if you haven't a flashlight, see Siscee (Gai | square-nosed tool may be used on the 

Narionat. Cassox Costrasy, Inc. | | right or left with equal facility and with- 
the nearest Eveready dealer at once. Nw Yury a Francioco | ‘out any change of form. In addition to 


Be sure to see the improved — Casatian National Cubon Co, Linited being more efficient from a production 
Eveready line. New designs. New “Ton, Osta standpoint, there is also a considerable 
saving in tool steel investment. 
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‘Additional Shaper Shortcuts | 
By Henry S. Laraby 

ENT forms of wire and sheet metal 

‘may be produced with a shaper by 
the use of simple bending dies held in the 
vise (Fig. 4). (The usual way is to cut the 
wire to the proper length and lay ton the 
die with one end against the stop. The 
two" guide studs pass through roller, | 
‘which reduce the friction. ‘The shaper is 
run at any suitable speed and the pieces of | 
wire may be put in place without stop- 
Ping. "Set the stroke Just long enough to 
push the bent form out of the die and 
Teave it clear for the next ple 


method of cutting off wire lengths. 
Surface grinders are hard-worked ma- 

chines. When you are unable to get a 

machine or the shop lacks one, a shaper 


SHEAR cur 
Samra ge 


BLoce cramped 
INSaareR vise 


may be a life-saver for a rush job. With 
aan ordinary portable toolpost grinder, the 
shaper will do an excellent job. ‘The 
grinder and the work is set as in Fig. 6, 


Simple Shop Trammel! Made 
Mainly of Pipe Fittings 


(A TRAMMEL head may be made 
easily by using a 34-in. 

a 44-in, plug, a }(-in. nipple 134 in. long, 
and a piece of 3¢-in, drill rod 1 in. long. 
Drill a 3;-in. hole in the coupling 34 in. 
from the end for the 

trammel bar, which 


may be }-in. brass he 

or steel welding rod. {$couruns 
‘The plug is screwed eanssn00 
into the upper end of 

the coupling to, bind 

this “rod. Grind 1 i 
hort "wel rod to a fg SMPRE 
point and insert it in Vf ser. row 
the nipple either by 


heating the nipple and 
shrinking it on, or by 
soldering or brazing the 
parts together. Serew the nipple in the 
lower end of the coupling. A piece of 
chalk or a, pencil may be used in place of | 


A trace 
al ed 


- 
If Robinson Crusoe 
had owned a file- 


Life would have been a bit 
smoother for him! 


Your life, even, will be decidedly 
smoother through an understanding 
~-and use of good files. 


You'll find hundreds of practical, every-day 
‘uses for NICHOLSON Files~in your shop, 
your garage and about your home. 
And NICHOLSON Files are uniform, 
sharp, enduring. That’s why they're 
first choice among skilled tool users, 
everywhere. 

First-class Hardware Dealers carry 

complete stocks of NICHOLSON Files 


NICHOLSON FILE CO. 


Providence, R.1., U.S. A. 


NICHOLSON 
FILES 


~a File for Every Purpose 


= 5 
The Spirit of Pioneering 
gllnes dae bee aceencoe w temvorieet urcees 
"Thay: possi bs carly voveqsen whol termed thee backs on tos 


ity of home to test wrtunity in an unknown land. They 
Sx th, march esta that ree oth ted, ited 


every department of telephone activity improvement 
foal —new methods of contruction and peat ia 
or means of coe — on 
Romig gee i 
hampered and economic development of the telephone. 


rudimentary telephones connecting two rooms . to-day 
finds 15,000,000 telephones serving a whole people. "Instead 
of speech through a partition, there is speech across a continent. 
Tostead of a few subscribers who regarded the telephone as an 
uncertain toy, a nation recognize tas a vital force inthe bus 
ness of living. 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 


BELL SYSTEM 


| as rapidly as the 


| blow, as the hang 


Side Outlet Tee Forms Head 
of Lead Hammer 


HEleadham- _ mpe nanove. 

mer illus- 
trated will not 
become battered 


usual type. Tt 


of the hammer is 
little disturbed 
by constant use, owing to the side wall 
reinforcement. 

‘A 2-in, tee with a I-in, wide outlet is 
used; the handle consists of a piece of 
1-in. pipe. A ring is set over the outer 
ends when pouring the lead so that there 
is a projection of lead about 1 in, on both 
sides. 


How to Remove a Battered 
Toolpost Screw ° 


*TOOLPOST binding serews often be- 
‘come battered or upset on the end #0 
that they cannot be removed. Continued 
use inthis condition makes matters 
worse; sometimes the 
‘screw gets #0 bad that it 
cannot be moved at all, 
‘The principle eause of 

this is a soft point, 
‘To remove u screw in 
this condition is a simple 
‘operation. Place the 
‘sw head end of the serew in 
SOT a vise, insert a hacksaw 
biade ‘through the tool 
opening, turn the blade 
right angles to. the 
frame, and saw a slot about 1 in. deep, 
‘Then saw another slot at right angles to 
the first, ‘This leaves four quarter sec- 
tions that can be broken out easily with « 
chisel. ‘The serew then may be re 

moved. 


Lathe Center from Shank of 
Broken Drill 


OVE of the lathe hands in the steel 
plant with which Iam connected 
complained that the tail center on his 
lathe was too soft. Told to make a new 
fone, he selected from the scrap pan a 
broken high speed drill. ‘This he cut to 
the required length and machined the end. 
‘The working end he then had hardened i 
the tempering room, after which 
ground the point. Several centers have 
‘since been made in the same way at half 
‘the cost of our previous method.—F. N.C, 


Brazing Broken Twist Drills 
in Special Shanks 


Wise twist Sy 


drills are acciden- 
tally broken, it 

pays to salvage 

them if possible, scaled 
A method I have used successfully is 
illustrated. ‘The broken drill is inserted 
in a special shank made as shown and 
brazed in place. This is cheaper than 
buying a new drill—H. W. 
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Adjusting a Carpenter's Level 
with a Steel Square 

A CARPENTER'S level may be ad- 

justed accurately by the method 

illustrated. A steel square is clamped in 

1 bench vise with the tongue, or short 

part, vertical and 

with the blade, oF 

Jong portion, hori- 
zontal. 

For horizontal 
adjustment place 
the level on the 
square blade and 
note earefully the 
position of the 
Dubble. ‘Then tura 
the level end for 
end and again note 
the bubble's posi- 
tion. Loosen the 
vise’ and tilt the 
square to bring it 

actly level. Turn 
the level adjusting serew until the bubble 
in exactly centered and the level registers 
the same turned either way. 

Since the vertical tongue of the square 
must be exactly plumb, proceed to adjust 
the plumbing level glass by testing the 
level in a vertical position, 

Be careful to place the level squarely on, 
the square, for a diagonal tilt in either 
direction will affect the result.—F. W. P, 


Stand Holds “Rough Stuff” and 
Varnish Rubbing Materials 


DRAWER FOR RUBBING BRICKS, ETC 


OLOR varnish and “rough stuf! rub- 
‘era will find the portable stand illus- 
trated a convenience on the rubbing-deck. 
It can be constructed by the handy man 
of the shop from lumber usually on hand 
for repair work.—VERNON F. CLAYTON. 


A Trysquare with Knife Guide 


CARDBOARD, heavy paper, tracing 
cloth and similar materials can be 
ccut rapidly and accurately by using a try- 
square made as shown. A slot just wide 
enough to allow the knife to work freely 

is eut through the 
center of a leg of 
the square, parallel 
with the edges. 
‘The square should 
be hard wood and 
all edges should be 
‘smooth. The knife 
is placed in the 
slot and drawn 
toward the ope- 
rator—James E. 
Nowe. 


HAT millions of people want, and know they want, is sure 

to be forthcoming! This new Magnavox certainly proves 
it. Handsome enough in its dark blue and gold finish for the 
finest mansion—sturdy enough to stand rough usage at camp 
—cheap enough for the most modest salary. 


Above all—so clear and mellow in tone, so true in pitch, that 
even your critical musical friends will be convinced that the 
“Radio art” has arrived. M4 requires no battery—a definite 
evidence of achievement. 

Atall good dealers 


THE MAGNAVOX CO., OAKLAND, CALIF, 
New York Office: 350 WEST 31st STREET 
Canodian Distributors — Perkins Electric Limited, Toronto, Montreal, Winnipeg 


turn of 
the Cap 


The right tension 
for the work 


Teyulatetetron. You set 
thes right premure for hard 
wood, soft wd, small dil 
Ione des 


“YANKEE” 
AUTOMATIG 
Push Drill No. 44 


fs the only drill with adjus 


sity ca 
"Yankee Aut 
pail Nea 
Pan ten 
Some her “inet To 
futases 
tas 


Rarcher Breast Drie 
eae 


everywhere sell 
Peeled” Toots. 


FREE Tool Book 


NORTH BROS. MFG. CO. 
PHILADELPHIA, U.S. 


“YANKEE” 
TOOLS 


Make Betiiv Mechanica’ 


————— 
‘Saving Floor Space in a Crowded | 


Machine Shop 
By Dwight Donald 


1G SMALL shops, with the present high 
cost of rented buildings, it is often a 
problem to obtain the necessary floor 
Space. All such shops have machines that 
‘are used only occasionally. The area occu- 
| pied by them frequently can be used to ad- 

‘vantage for extra bench room. — Skeleton 
benches with solid tops are built and 
braced between both pairs of end legs and 
‘one pair of side legs, in such a way that 
‘when mounted on casters they can be rolled 
Dover any low-built machine, For several | 
years past this arrangement has served | 
ZX aoeen different uses in my own shop. 

We also have economised space. by | 
building in closets under tablet and by 
hanging a closet from the ceiling against | 

the wall, ‘The lat- | 
ter, which has | 
swinging doors on 
the side and ends 
made of matched 
boarda, keeps ice | 
supplies and ship- 
ping material free 
from the greasy 
dust that [the 
bane of the ma- 
chineshop office. 

Additional space | 
‘has been gained by doing away with the | ey 
pipe rod standards commonly used in con 
hection with automatic screw machines, 
‘The conductor tubes now hang from the 
ceiling, parallel to the oor, ‘each sup- 
ported at either end by a Sein--diameter 
wire rod. "Not only is floor space saved, 
hut the terrific noise and vibration of the 
serew stock revolving in the tubing as it | 
feeds into the automatic is much reduced 

‘The hanging rods should be cut to the 
proper length with allowance for bending 
the eye, 134 in. inside diameter. ‘This pro- 
Vides Tom for a leather collar to be 
‘wrapped around the pipe passing through 
‘the eye. The leather acts as a silencer 
fand reduces vibration. “Above the loop a 
5/16-in. clear hole should be drilled, paral- 
Jel to a plane passed through the eye, and 
extended as ain. tapped hole through 
the tail of the loop directly opposite. A 
binding screw then can be passed through 
the two parts of the loop and a check 
nut serewed on, to clamp the eye firmly 
around the leather collar and feed pipe. 

‘A Hein, lagscrew should be welded on 
the upper end of the rod to serew into the 
beam or planking above. This device has 
been used in connection with our several 
slutomaties for five years. 


‘This Special Woodturning Tool 
‘Makes Deep, Smooth Cuts 
Ww 0 0 D- | 
TURNING 
tool shaped as 
shown takes a very 
| deep cut and leaves: 
a smooth finish. 
Tt works equally 
well in a wood- 
| turning or an en- 
gine lathe. Regular tool steel bar stock 
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How Bleachodent 
Whitens Dark Teeth 
In Three Minutes 


rane ee ye 

= 

i, Seer ene 

Ta Breath. Sai chsh COMMING FIOM 

Seas hela ean 
facimstaneneerane 


Home Protection 


with an 


ASTRA 
Automatic 


com, ena 


fn nd ‘Tmadtuntto 
$7.75 ere wat—6. 0. Q. Autcmatio, 
ae on fates 


espavsly bhi 
ss ene 


oy ae 


‘Areyouundecided about your future? 
Afs'you prepioe blindly wonderin 
Soha you cut in Gor” Won you 


is used. It is drawn out to a taper, bent | | "az. 


seers ere 7 
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a a a 
| Screw Heads Slotted Rapidly in 


Simple Lathe Fixture 


‘HE owner of a small shop sometimes | 
has the job of slotting a number of | 
machine-screw heads. To do this with a 
hacksaw is tiresome. Tt is much quicker 
to use the rig illustrated. 

‘Thebaseis made 
from a piece of 
steel 2 by 2 by 514 
in., with a recess 
machined on one 
side and with two 
projecting lugs. 


stein ete 


For letting eerews the other is drilled 
and tapped for a 

Ag-in, feed limit serew. A hole is drilled 
for the fastening 


‘The hand or feed lever is fastened to the 
base with a 3¢-in. stud oF cap screw. 
‘This lever is drilled in the proper location 
—according to the center of lathe—to | 
roceive the screws to be slotted. If many 
sizes are to be slotted, the hole may be | 
drilled large and bushings of various | 
tizet made to fit the serews.—F. N. C, 


A Shock Absorber for an 
Auto-Towing Cable | 


ATERIALS —oMipen Towing case 
taken from | 

the junk box were 
‘used in making the 
tow-cable — shock 
absorber illus- 


mon pate 

ett holes, and in _SeuSK™ 

the center for the Fer amooth towing 
cable, 

If a steel cable is used, the ends may be | 
aweated in place; if ordinary rope, the 
‘ends are knotted. ‘The springs used are 
automobile clutch springs, although any 
springs will serve the 


Stiff Protectors Shield Freshly 
Varnished Surfaces from Dust 


roca os 


= 


SUPPORTS 


LIGHT protectors made of wood, wall- 
board, ot cardboard are useful in 
keeping dust and dirt from settling on 
freshly varnished horizontal surfaces. 
‘Two applications of this idea to automo- 
bile finishing are shown, one for use 
with closed cars and the other for open 


| cars. ‘The same method can be used 


to protect furniture or other woodwork 


while varnish or enamel is drying.—V. C. 


“The Critic” 


LL creative effort comes in 
for its share of criticism. 
You know that—that is, if 
you'veever tackled one of those 
round-the-house carpenter 
jobs. But maybe the criticism 
should have been directed at 
your tools! 
Whynot head-up your tool kit 
today with a Simonds Hand 
Sach Hack Saw and File? 
They're produced by an organ- 
ization experienced in makin, 
cutting edges of tempered st 
since 1832, They’re RIGHT! 


Ask your dealer today, but be 
sure you pronounce the name 


SI-MONDS. 


SIMONDS SAW AND STEEL CO. 
"The Sew Makers" 

Fitchburg, Mass, 

Branch Offices in Principal Cities 


Extablished 1832 
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All Set to Produce | 
What?—and When? 
Your machine is “all set’ to 

| deliver the product—at the 
best rate you've developed 
in its design. 

Then the question: “What 
TS its best rate of work?” 
Next the question: “How to 
know when it's DOING its best?” | 
—as indicating whether it’s well | 
‘operated and watchfully run. 

Better equip the machine to turn 
‘out something besides question- 


fmarke, "Mabe it torn ot produc: 
tion records—on a 


COUNTER 


Regier oe foreach throw ofthe lever 
tnd eta back to er rom any 


turning knob once round 
from four totem fgureonber aa re- 
rte 31150 dna 
ft 

Setback. Revlon 


Canter el et se S000 tnt 
‘Thissmall RotaryRatchet Counter 


movements 


How to Outwit the Shrinkage Jinx 


FRIEND of mine, the other das 

‘was being entirely too conscien- 

tious in the construction of a 
cabinet. He was working on a pine 
buffet top, about 20 in. wide, glued up 
from two boards; and across the under 
‘side he had glued and nailed 1 by 2 in. 
cleats to make what he thought was.a very 
solid and substantial job. 

“I'm sorry to see you putting those 
cleats on in that way,” I remarked. 

He Tooked at me in surprise. "Why, 
he replied with some heat, “you know 
how hard it is these day to get well- 
seasoned materials. If I don't put on 
the cleats, this top will simply warp until 
soon it will be of no account at all.” 

‘You are build- 
ing against one 
fault of shrinkage 
while ignoring an- 
other,” said, 

“Leave off the glue 
from the cleats 
and you will be all 
right.” 

My friend was 
entirely correct in 
guarding against 
warping. All car- 
enters and most 
‘workers know that 
there is only too 
little thoroughly 
reasoned soft wood 
to be had; and the 
old rule of gluing 
up boards with 
heart and sap sides: 
alternately up to 
minimise warping 
in largely useless, 
since the heart side of a board, though 
growing nearer the dry interior of the 
tree, may actually contain more moisture 
than the aap side because of having been 
ripped from the sap edge of a timber 
that had dried out fairly well on the 
surface, but was still green in the center. 
‘And even with the right material, the 
rule hardly helps where wide stock is to 
be glued edge to edge. Stock 20 in. wide 
will shrink % in. across the grain and 
it must be taken for granted that this will 
occur. 

If, therefore, the cleats are glued, the 
enormous force developed in shrinkage 
is unable to draw the outer edges toward 
each other, as it could if the top. were 
lying free, and it relieves the strain by 
attacking the weakest points in the top— 
oftentimes the glue joint, or a check or 
windshake not seen when the top was 
made. That causes splits in the top and 
the parting of the boards at the joint. 

‘On the other hand, if the cleats are 


In concealing the effects of shrinkage, Fig 
2snd Save beter than Fight and 3 


merely nailed on (Fig. 5) with short nails 
driven in at various angles to obtain a 
ovetailing effect, there is enough re- 
sistance to the shrinkage of top or bottom 
At 

i in the nails 
is sulficent to allow the front and back 
edges of the wide board to be drawn 
toward the center. In nearly every case, 
checks are avoided. ‘This is equally true 
for serewed-on cleats. If, to strengthen 
the glue joint, additional’ reenforcement 
seems essential, apply glue to the cleat 
for an inch each side of the joint. 

‘Since shrinkage will show itseif on a 

it should be disguised as far as 
Figure 1 shows a favorite way 
‘of finishing ‘the 
edges of the eabi- 
neta often built in 
modern homes. A 
molding is run 
around. the edge 
and ends of the 
top, giving it a 
heavy, ornamental 
appearance. But 
the grain of the 
fend “moldings is 
‘across the width 
of the cabinet top, 
0 that when the 
top shrinks, i itis 
solid and not ply- 
‘wood stock, it will 
draw ‘away. from 
the front fascia, 
The end molding 
will prevent the 
front molding from 
following the top 
{in its contraction, 
‘These openings, as 
in Fig. 3, are defects to be noted in many 
well-built houses and on dressers, tables, 
and other articles made by amateur 
woodworkers, Shrinkage, however, can 
be disguised, 

‘Drop the upper edge of the fascia mold 
44 in. or more below the edge of the top, 
and fit the top into a rabbet in the mold: 
ing, as siown in Fig. 4. "When the top 
shrinks, more of the upper edge of the 
fascia will be uncovered, and the paint or 
varnish will break at that point: but no 
light can be seen through and the ex: 
posed wood will not be noticeable, 

Tn the building of cabinets in a house, 
the use of d-ply panel veneer 34 or 34 in. 
thick for tops is) recommended. No 
shrinkage takes place in this material, 
and the outside ‘veneer, extending the 
full width of the top, is without joints and 
presents a fine grain for staining. Cleats 
may be glued to the under side for stiffen 
ing, and the finishing of the edges may 
beas shown in Fig. 2—E. L. 


Refastening Brush Backs 


ETAL backs of hair brushes that 

became loosened, may be replaced 
permanently by the use of sealing wax, 
such as is used in canning. All the old 
fastening material in the metal shells 
should be removed. Fill the shells nearly, 
but not quite, full of sealing wax melted 
sufficiently to run well. Press the top 


flat surface of the upper part of the 
brush down into the soft wax in the same 
position it occupied before becoming 
loose. Cut off any surplus wax around 
the edges. Within a short time the wax 
will harden and the brushes will be as 
usable as ever. The wax should not be 
remelted by immersion in unnecessarily 
hhot water, which would injure the 
bristles as 'well.—G. E. B, 
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Blueprints Offer Many Good 
Ideas to the Home Worker 


HOW, valuable the, Home Workshop 
series of blueprints is to home 
craftsmen is indicated by the above 
photograph, which shows a sewing cabinet 
based on POPULAR ScteNce Mowraty’s 
Blueprint No. 1. This exceptionally fine 
piece is the work of Rufus E. Deering, of 
‘Clements, Kan, 

Mr. Deering prepared the article on 
constructing a walnut chair on page 73 
‘of the July issue. When a craftsman of 
his ability makes use of the blueprint 
wervice, it is obviously to the advantage 
‘of woodworkers of less experience to 
‘avail themselves of these careful plans. 


Complete List of Blueprints 


ANY one of the blueprints listed 
below can be obtained from 
PoruLan Sctexce MonTuLy for 25 
cents. ‘The Editor will be glad to pro- 
vide, upon request, information rela~ 
tive to tools, material, or equipment. 
Blueprint Service Dept. 

Popular Science Monthly 

225 Weat 9th St., New York. 

GentLeMeN: 

‘Send metheblueprint, orblueprints, 
T have underlined below, for which 


"Experience is the Vital Factor im Excellence” 
“Thousands of arts have wed the same colors that Gains: 
‘borough used to paint the famous “Blue Boy," but chere is 
only one “Blue Boy.” 

“The differences that Gainsborough knew how to apply and 
nix the colors. 


GhoMPpson 
SPEAKER 


The engineering principles of mechanics, electricity, and 
sound have been applied to the Thompson Speaker by 
fan organization that has made radio products exclusively 
for the last 14 years. 

‘The “reed”—or driving armacure—in a Thompson Speaker 
is not found in an ordinary speaker, and this is just one 
‘of 7 Thompson features~reasons why there can be no 
distortion in a Thompson regardless of volume. 

Why “gee along” with any speaker when you can 
the ‘bok hes our espeetced sadlo. eagioosrs Gan 
build—the Thompson. $35 at good dealers. 


‘cars 
180 NASSAU STREET «NEW YORK, N. ¥. 
FACTORY, JERSEY CITY, NJ 


seagate | 


a 


THFalline 


[Sells for $1.25. Agent’s Sample 65c.! Bomar regia, 
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Aske the they’ folks 
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‘your own kit 


40 give long, 
easy spring of the 
balance of the tool 


maximum, 
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Building Radio into 


Your Home 


ued from pase 71 


type of wiring is shown that provides an 
aerial and ground outlet in several rooms. 
‘This method of wiring is for use with a 
commercial set that has a built-in loud- 
‘speaker and the whole set is intended to 
be carried wherever it is used. 

‘Al outlets should be connected in paral- 
lel, as Fig. shows. 

‘The set required is the same as for 
operating an individual loudspeaker. 
Ordinarily one corresponding in volume 
to a regenerative set with two stages of 
‘audio-frequency amplification is ample, 

In the summer, it is often desirable to 
change aerials to suit the atmospheric con- 
ditions. For this it may be well to provide 
the regular outdoor aerial and a second 
‘one, consisting of about 1 Ib. of bell wire 
strung around the picture molding, or an 
inside aerial stretched through the attic. 
A single-pole rotary switch, with two con- 
tact points, will enable the change to be 
effected instantly. 

‘When static or other interference is 
very troublesome, a loop aerial is a life- 
saver. If a regenerative set, using a 


ron 
rot 


coupler with «variable condenser con 
nected crow the secondary, in uscd, it 
may be converted readily for use with a 
loop by connecting  double-cireuit jack 
in the circuit, as in Fig. 4. The plug is 
attached to the end of the upright post of 
the loop and plugged in whenever needed. 

If a phonograph with a cabinet is avail- 
able, it iv an exceedingly good plan to 
hhild the set right into ft. ‘This wil save 
space, insure an artistic cabinet, and make 
tse of the mellow tone resonance of the 
‘sual phonograph sound chamber. 

"The style chosen for illustration in Fig. 
5 is a typical one, and will serve well for 
an example. In'one side is located the 
reproducer and the horn, and in the other 
fre the shelves for records. 

‘Measure the distance between the two 
walls of the record compartment, and cut 
your panel to that length. The height 
hecesarily depends upon the particular 
Apparatus you must mount, but will gen- 
erally be the equivalent of the space be- 
tween two or three record shelves. 

A baseboard of wood, from $§ to 1 in. 
thick, of the width of the panel, should be 
fastened to the panel with screws and 
brackets. ‘The depth of this should be 
woverned by the depth of the cabinet, 
Allowing, of course, for the thickness of 
the panel and the amount of set-back 
that is necessary to take care of the pro 
jection of the dials. Leave ample room for 
the door or doors to close. 

Tf you use dry-cell tubes, itis entirely 
feasible to include both the A and the B 


batteries within the cabinet, Partitions 
of thin wood will help keep them in place. 

If the cover does not open so as to make 
the batteries accessible when they have 
to be inspected or changed, a door will 
have to be made in the back of the eabinet, 
‘or else the entire set will have to be re- 
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moved bodily each time a change is to be 
made. 

Strips of wood, about 3 by 44 in., aro 
fastened with acrews to each side of the 
inside of the cabinet to serve as a support, 
‘upon which the base can slide like a 
drawer, A vertical strip of similar ma- 
terial should be fastened on each side, ex- 
tending from the top of the cabinet to the 
upper side of the base, ‘Two screws 
through the panel at each aide into these 
strips will hold all the apparatus securely, 

Inupright typesof phonograph eabinets, 
1 set may be placed in the record com- 
partment or even built to fit into the cover 
i it is fairly deep. How this ean be done 
may be observed by studying the ingeni- 
‘ous arrangement of parts in commercial 
seta sold to fit into phonograph lids. 

If the tubes used require a storage bat- 
tery for their economical operation, this 


Battery cherging box and diagram showing 
srrangement of part and wiring diagram 


will have to be left outside, ‘The next best 
plan is to build a separate battery box. 
In Fig. 6is suggested an arrangement by 
which a storage battery, its charger, and 
the necessary B battery may be placed 
(Continued on poge #3) 
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Building Radio into Your Home | 
(Continued from page 92 


in one box and the whole hidden under 
the console, or even in another room. 

A. double-pole double-throw knife. 
switch is mounted on the front of the box, 
along with, an electriclight plug outlet | 
and the A ‘and B battery binding-posts. 
By throwing the switch to one side, the 
battery is placed on charge, and by 
throwing it to the other side, 
nected with the set. Holes should be 
drilled in the top of the box to allow the 
escape of 

In the dining-room, 
built very easily into a buffet (Fi 
One of ‘the type shown is especially 

laptable. In the.space below the panel 
Inside door ean be fitted to divide the | 
interior as a battery compartment (see 
upper illustration). 

‘The loudspeaker can be mounted be- 
hhind the door on the other side of the 


marreny 
Ee eewr 


‘A bufet with # loop serial mounted on the 
ate makes on, eneclent vedio. coblact 


buffet. Remove the glass from this door, 
if there is aiiy, and substitute a sheet of 
ome thin fabrie of a eolor to correspond 
with the woodwork. Otherwise make a 
removable framework to go just inside 
the door and cover it with silk to match 
the room’s color scheme. 

With an installation of this 
large loop can be concealed behind the 
buffet, but a great deal ofits effectiveness 
will depend upon the direetion in which it 
points in relation to the direction of the 
stations from which reception is desired. 
If the chief stations all lie in a single 
general direction, the buffet can be so set 
that the edge of the loop points in that 
direction. 

‘The loop may be bell wire fastened to 
the back with insulated staples. The exact 
number of turns necessary is determined 
by the diameter of the loop, but will prob- 
ably range between seven and 15. 

Unit sets, mounted on baseboards as 
described, ean be mounted in innumerable 
pieces of furniture and odd corners about 
the house. Corners of closets, medicine 
cabinets, bookcases, and sewing-tables, 
all lend themselves ‘readily for this pur- 
pose, A compartment of a sectional | 
bookcase makes an exceptionally fine case | 
for aset, | 


Install a RUGKSTELL AXLE and Go Anywhere! 


Get a light car and have the dealer install the famous Ruckstell 
then you'll get a new thrill out of motor car ownership, Go anywhere— 
to the Lakes, the Mountains—cross-country on the Dix 
Jefferson Highways—or through heavy 
muddy roads. All Took al 
Ruckstell equipped car! 


Power and Speed in ONE 


You'll have $8% more power with 
the Ruckatel, if you want greater 
speed you can have 30% mores The 
sre abit of a handy lever tranafor 
2 ight car into 2 "Power" of “Speed 
carat the will of : 

‘efor anit es 

Wo" BIE 


satisfaction guarane 
teed; every owner 


The Only 2-Speed 
Axle in the World 


Installed iar 


Gutomotive engineering design and 
Gives you TWO NOISELESS Hicit 
bd two reverse. Nothing else 


/ 
A Free 

iret 
oh ee aia 


FREE Demonstration 


See your nearest dealer in light cars 
will gladly “demonstrate he 
PERFORMANC 
‘Axe. Or, Write us for 
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RUCKSTELL SALES J 
& MFG. CO. 
York orry 


‘A Tool Chest 


()_ BEBOSS OF OWN BUSINESS! 
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to. S100 Weekly. 
WRITING 


Show Cards ES 


An Easy Way to Learn 


PHARMACY 


AT HOME 


acGtadgate, pharmacists 
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When Shown in the RIGHT WAY 


Attachments Convert Breast 
Drill into Small Lathe 


STANDARD 18in. bench drill is 
converted into a simple lathe for 
small work by the addition of the at- 
tachments illustrated. The lathe will 


serve for either wood or metal turning 
when the work is light and within the 
range of hand tools. The same attach- 


scnew 
cupmirs nuKe eNcEPE 
(09 BORED TO SUIT DML 


Sint pelt Pehle are terete 
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Lor 01 4 


tenes ah Ses om mane 
cescuess 


“or home entertainment 


Free Saxophone Book 


tents also are used to provide a wall 


‘The flexibility of this combination tool 
for electrical work, building model ma- 


(Continued om page 95) 


automob 
oun of 
Sent, and other details of interest to = 
ance 


Camping 
and Campsite Manual 
Compiled by the 
American Automobile Association 
‘The Mana hae i of more than 200 


amipeices in all sect 
rik foonon, dese 


Price, Fifty Conts 
Popular Science Monthly 
228 Work race Besse New See AS, 


FOOTBALL FOR EVERYBODY’ 


HOME WORKSHOP 


Discarded Furniture Converted 
into Ornamental Welsh Dresser 


N OLD-TIME 

dresser with a 
mirror held be- 
tween Iyre-shaped 
brackets formed 
the base for the 
Welsh dresser il- 
lustrated. ‘The 
top was removed 
and a section was 
ut from an old 
bedstead to make 
the upper part of 
the dresser. 


‘A narrow ledge 
for plates was fas- 
tened across the 
‘center of the top board and the brackets 
that formerly held the mirror were 
vuned as the ornamental side pieces of 
the top. ‘The tin pulls were removed and 
antique bronze handles substituted. ‘The 
whole then was enameled black and orna- 
mented with flowers copied from a Dres- 
den plate—M. L, Cuunny. 


Special Table Lightens Labor of 
Bathing Small Baby 


‘PPHE fiat step in building the baby's 
bath table illustrated is to obtain a 
white enamel tub with a rolled edge. 
Measuring from that, the top is made as 
for an ordinary kitehen table. 

"The outline of the tub opening then is 
laid off and diagonal braces put into place 
underneath, where they will not obstruet 
the table hole. ‘The hole is sawed and 
around the rim soft pine boards 5 by 
134 in, are mitered and fastened with 
tlue and brads, the brads being set in 


‘The remodeled dresser | 


comner races 


Boby's bath table sith rims to pee- 
‘vent water from spiling on the Boor 


deep to allow for trimming the boards 
0 as to fit under the rolled rim. Next, a 
Min. half-round beading is tacked and 
glued all around the outer edge of the 
table. ‘The object of these two rims is 
to retain water splashed out of the tub. 

Ball-bearing casters are provided so 
that the table rolls almost as easily as a 
baby carriage, and in any direction. 
Several coats of white paint finish the job. 

A table of this kind has been in use for 
several months, and the baby’s mother 
says she doesn't know how people ever 
manage to bathe babies without such a 
table.—R. W. E. 


‘Wilam N. Saw, President 
165 Broadway, New York 
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tary price 


A MASTER INSTRUMENT 


for the Super Heterodyne 
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AMPLIFYING TRANSFORMERS 
Largest Selling Transformers in the World 


For your home shop! 


PARKS 
Cabinet Shop Special 


:f 


Write for 
a copy 
today 


‘Sed motor 


nasty oa 
“ 
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| > 
ERE'S an aloupd woodworker 
booklet will be sent, gra ee hag ag ar 


ee 
swoodwerker ever built. ble 
itas Sin. rip and eroseut saw, and 
in, jointer and ‘borer. You can 
Choose from these estea attache 
ments: band saw; shaper; sands 
lithe; and motor. "Send for Bulletin 
ES uand complete Parks catalog. 
The Paks Ball Baring Machine Company 
S57 Knowiton St, Cineinnaty 
||| ct fateh ow a 


to those interested in build- 
ing their own receiving sets. 


A simplified method of con- 
Ie 


struction is described. 
lustrations and diagrams. 


On Request 


EISEMANN MAGNETO CORPORATION 


cA NEW twenty-four page 


WOODWORKING | hae 


“Red Devil’”’ Tools 


Pay for Themselves 
Over and Over Again 


HOUGH slightly higher in 
price, they give added service 
and value out of all proportion 

to their cost. 

An investment in “Red Devil” Tools 

is money well spent. 


“Red Devil” 
Glass Cutters 
‘The only cutters | 
made with hand 
honed wheels cut 
with’ the Hightert 
Rfesnare 40atyles. 
fo. 024, for home 


lazing jobs, 20c 
each, 


“Red Devil” 
Chain Drills 


“Red Devil" Tools 
deaters—-if not in stock send 
dealer's name and order from us. 


Mechanic's tool booklet free 


SMITH & HEMENWAY CO., Inc. 


Manufacturers of “Red Decit” Toole 


24 Broadway New York, N. Y. 
“Red Devil’’ Pliers | 


Neat Radio Stand Cheaply Made 
from Old Bureau 
A 


RADIO cabinet or stand of fine ap- 
pearance often can be obtained at 


small cost by the simple expedient of 
remodeling a piece of discarded or second- 
hand furniture to serve the purpose. 

If your own attic or storeroom has no 
old desk, wardrobe, bureau, or dresser 


hhand furniture and pick out what you 
‘think will work 
up to best ad- 
vantage. Old 
‘music eabinets, 
phonograph 
record cabinets 
and desks of 
various types 
fare well adapt- 
ed for holding 
q radio seta and 
‘A roomy stand, batteries 
for 0 radio wt In my own 
ease I used an 
old bureau of the 1860 style. Removing 
the top, I sawed off the case just under 
the top drawer and put the top on there, 
The second drawer, which wax now the 
top drawer, was partitioned off for head 
wets and acceasories. 
‘Two lower drawers were removed en- 
ly, as well as the division boards. 
Each side of the front then was closed by 
using part of a drawer front. The space 
between was lelt open for knee room, 
Shelves were put in behind the front 
boards to hold both the A and B batteries, 
fone on each side, The only cost was for 
sandpaper and varnish 
\t the back is a switchboard—J. R. 
Koowtz, Bremen, Ind. 


Graceful Wrought-Iron Lamp 
(Continued from poge 74) 
work will not be square when finished 
‘The rivets securing the two smaller legs 
to the pipe should be staggered at least 
Gin. 90 that they will pass each other in 
the center of the pipe. 

‘The bracket holding the lamp socket 
fs made adjustable for height by having 
the 3-in. pipe pass through drilled 
holes in the top and bottom members at 
such points that the curled end of the top 
member will press against it as a spring. 
‘This tension will hold the bracket in any, 
position desired. 

‘There is probably one other place where 
the amateur craftsman may. spoil the 

oject if he is not careful 

and tapping the bracket 

for the attachment of the light socket s0 
that it hangs paralel to the spindle. 

‘The kind of shade, the method of 
attaching, and the finish of the lamp are 
tore or lest a matter of individual choice, 
‘A coat of black enamel was the finish 
‘used on the one photographed for this 
article. ‘The shade is of parchment 
fastened to a frame that fite the end of 
the socket. 

The wire of this lamp, as will be noticed, 
was run through the pipe, but unless the 
amp is to be used in connection with 
floor socket, it would be better not to do 
so, as it isa somewhat difficult under- 
taking on account of the rivets through 
the lower pipe. 
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uffling a Punching-Bag | 
tform in the Cellar 


WHILE a father almost always i lac 
to buy his son a punch 

there is usually no place to hang it exce 
in the cellar, and then, if the platform is 
fastened directly to the ceiling, the whole 
house gets a shaking up whenever the bag 


eo 


How the king tg is mounted to aid 


is in use. To overcome this vibration, 
the striking-bag platform may be mounted 
«as shown on the iron posts or briek or con- 
crete piers that support the main girder 
under the first-floor beams, This arrunge- | 
ment also allows the platform to be sd. 
justed in height.—F. 8. Ror. 


How to Make Concealed Catches 
for Furniture Doors 


BALE friction eatehes, 20 popular with 
both professional and amateur eab- 
inetmakers for small doors, such as on 
radio, phonograph, and medicine eabinets, 
are not always easily obtained in the siss 
needed. In that case they may be con 
structed from material usually to be 
found in the miscellaneous box. 

‘The one illustrated at the left is made | 
from 1 ball bearing, 2 washers just large | 
‘enough so that a ball will not quite slip, 


through the hole in the center, 4 serows 
and a brass coilspring slightly ‘smaller in 
diameter than the ball, 

In the catch at the right a brass or 
copper tube, large enough to take in 
freely the ball bearing and ‘ring, is 
swaged or hammered on one end to pro- 
duce a lip, which projects on the inside 
and prevents the ball from coming out. 
‘A few barbs are cut on the outside of the 
tube with a sharp chisel to hold it in the 
hole, whieh is bored in the top edges of 
the door. 

A square plate or washer let in flush 
with the surface of the wood, in used 
asa striking plate.—S. B. 
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waterproof 
Lireproof 
resilient 
i /A\moiseless 


The Americ 
Home Diet 


E.V, McCollum and N. Simmonds 


WHAT to eat and why. Scien- 

tifically-worked-out menus for 
three meals a day for every day in 
the year, 

This book is based on the results 
of many’ years of experimenting by 
Dr. McCollum to determine the 
fects of different foods and different 

mounts of food on animal tissue 
‘The menus are planned to give the 
food in proper proportions for the 
best growth and health of the 
human body. 

Price $3.50 


PopuLan ScIENCE MONTHLY 
225 W. 39th Street, New York, N. Y. 
U. S. Railway Mail 

Clerks Needed! 


Big opportunity. Salaries $1600 
to's2i00 a year,» Short hours 
Liberal ¥ 


country. Examinations not dif. 
cult, Common school education all 
you need as ground-work. Write 
to-day for 48-page FREE BOOK- 
LET on CIVIL SERVICE. |e 

ls you how you can get a posi- 
tion with the U. S. Government. 


“WONDER” COLD PIPE, 


Stonkapd octal core 
fred Antfor bookie, 
‘Built for Service 
ili ember Co, Sasa hin 


Assembling a Motor Generator 
Unit for Charging Batteries 
By Arthur M. Vinje 

IR charging the storage A battery of 
‘my radio set, I assembled the motor- 
‘generator unit illustrated. 
happened to have the motor, but there 
is no reason why the motor of a washing 
machine could not be used, provided it is 
replaced not later than Sunday evening 
‘each week in its proper place on the wash- 
ing machine. Otherwise you may hear 
from the bose! 
‘The generator came from a dealer in 
used auto parts for $6. The ammeter, 


from the same source, cost 75 cents, Belt, 
pulley and switch were found in a box of 
‘odd parts accumulated from past adven- 
tures in my home workshop. ‘The instru- 
‘ment board is a discarded radio panel. 

‘The actual arrangement might have to 
bbe varied to suit individual needs. ‘The 
method I adopted was to arrange the 
battery leads to go to the center posts of 
1 double throw switch and the wires from 
the generator to the lower posts. Leads 
from the upper posts go to the radio set, 
so that it is unnecessary to move the 
battery for charging 

‘The generator set maintains a uniform 
charging rate of 3) amperes, and could 
bbe used for charging any 6-volt battery. 

‘The fact that the generator is driven a 
little below normal speed explains why 
this amperage is so low. In experiment~ 
ing, I found that the generator developed 
about 14 amperes and seriously over- 
heated when connected directly with the 
motor, the speed of which is 1750 r.p.m. 
Since the photograph was taken, I have 
‘changed to a gear drive and raised the 
‘charging rate to 5 amperes. 


Hollow Block Holds Firewood 


Upright for Splitting 
Wi mers 


wood, I find the 
block’ illustrated 
is a great aid. 
The piece to be 
split is stood up- 
right in the hol- 
low center of the 
block, which prevents it from tipping over. 

In hollowing the block, I first split it 
into halves, then chopped out the center 
and nailed iron hoops around to join the 
two halves together again. An S-in. 
square piece of sheet iron is nailed on each 
side of the block to hold the splitting ax.— 
P. V. Stump, Oxnard, Calif. 


NE session on the road with 
something loose in the bus 
and a flock of trick wrenches 
that won’t fit where they’re 
needed, is enough for any sen- 
sibleman, Next time anything 
happens there’s a Snap-on Kit 
under the seat that’ll handle 
any nut or bolt on the car, 
whether out in the open of 
around a corner, 
But there’s seldom any next time 
hen you have Snap-ons around, for 
's so easy to keep things tightened 
up as they should be, that they don't 
loosen up at awkward times 
Your dealer can select a Snap-on Kit 
for any make of car. See him soon, 
If he hasn’t got them yet, writ 
and tell us what you're. driving. 
Weill tell you just what a Kit for the 
car will cost, and it'll be less than 
you think it will be. 


© Snap-on 


Socket Wrenches 
MOTOR TOOL SPECIALTY 
14 E, Jackson Blvd., CHICAGO 
Geaiemen: 
Peese send me full particulars slowt Samp-on Kit 
be ats (laters i Mase 
Meciasi’e Rig, check bares. 


ay tot from... 


Nowe 


dco, 
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KESTER 
METAL 
MENDER 


It’s a Genuine Solder 


Simple to Use 
Requires Only Heat 


MOMETINKERS 
Repl felon trom 


‘SPORTIMEN 
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Making Decorative Candie 
Sconces for Wall Ornaments 


APLEASANT evening of two may. be 
spent in the home workshop making 
and decorating a pair of sconces or wall 
candlesticks. ‘These are popular just 
now and add a decorative note to the 
furnishings of any room. ‘The sconce il 
lustrated is easily made, yet it is orna- 
mental when holding a bright-colored 
candle—one that matches the color 
‘scheme of the room in which it is placed. 

‘Two pieces of wood, a furniture knob, 
chair round or wooden dowel 34 in, 
diameter, and a 4 by 6 in. piece of thin 
copper, are all the materials needed. 

‘The holder for the candle is 1} by 134 | 
by 434 in, with a 14¢-n, hole in one end. 


Notice that the sides of the piece are 
placed at an angle of 45 degrees to the 
back. If a lathe is handy, turn a small 
knob, to be fastened to the lower end of 
the holder. If no lathe is at hand, a 13¢- 
in. furniture knob, obtainable at any 
hardware store, may be used instead. 
Fasten it to the end of holder by gluing. 

‘The sconce should be finished to har- 
monize with the furnishings of the room. 
‘Then fasten to the back a highly polished 
piece of copper, 6 in. long and shaped as 
indicated, using small brass round-head 
serews or 3{-in. escuteheon pins. 

‘A full size square or round candle may 
be put into the sconce, but the arrange- 
ment looks particularly well when the 
candle is burnt down a bit.—Kexwera R. 
LaVoy, New Rockelle, N. Y. 


Adapting a Two-Man Saw for 
One Man to Use 

"TO MAKE it pombe fr one man to use 

‘a two-man crosscut saw, I cut a very 

small tree off so that the trunk was about 

6 or 8 in. longer than the distance between 


the two handles. On one end of the stick 


was a natural fork; the other I tapered 
like a wedge and then notched. 

‘The stick was sprung into place between 
the handles to form a bow.—F. W. 


NEW HYGIENE 
FOR MEN PAST 40 


By Byram C. Kelly, A. M, LL. D. 


ICAL authorities agree that 63% of 
‘al men past middie age. (many much 
Younger) fae affilcted with a disorder of 

prostate gland, "Aches i fet, fogs nnd 

Ae frequent nightly rising, belatle. pals, 

cr ol 


fre some of the sipns—and now, mer 
or the Ad 
ka 


‘method deseribed in this book to bring’ 
Hreath=—and to restore the prostate lan to tte 
prover fncioning:” Sen Immediately forthe 


ent to you absolute! 


Tree, without ebligatio 
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‘The Gasoline Engine on the Farm; Its 
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Improved Germination Box Gives 
Seedlings a Vigorous Start 


EEDLINGS have an excellent chance 
to grow sturdily when they are started 
in a germination box of the type illus 


from § to 12 in, deep, and with a bottom 
that slopes toward the center. ‘Three holes 
along the center line allow surplus water 
to drain out. 

Four blocks are nailed in about 3 in. 
above the bottom to support the screen 


mernccomnens _nanoncces 


— AE 


wore seneen ~ 


‘The layer of anes and tenting dreinboorde 
sid in controlling molature content of wall 


frame, ‘This is a light wooden rectangle 
covered with ordinary fly sereening. At 
teach of the four upper corners a piece of 
tin or sheet metal is fastened as shown to 
hold the glass cover-pane in place. Hand~ 
holes in each side of the box allow the 
iglass to be lifted when necessary and at 
‘the same time provide ventilation. 

"The lower section of the box is filled 
with ashes, which should not be too fine. 
‘These should be tamped down so that the 
nereen rests on them. Above the netting 
is placed 2 or 8 in, of good soll, in which 
the seeds are planted.—W. F. SANDMAN. 


Aerial and Ground Switches Are 
Useful in Testing Radio Sets 


J, ,TESTING various radio sets on 

Meret ypes of serials te oten 
necessary to change the aerial and groun 
connections. This ean be done quickly 
‘and easily if the experimenter will eon- 
struct the switching panel illustrated. 

‘Numbers 1, 2 and & ure ordinary in- 
duetaneo switches. Switches Nos. Land 3 
should have as many switch points as 
thore are sets to be tested. Switch No. 2 

should have as 

i many switch points 

"GREE das dlferent kinds 

me SHEE of acrials are avail- 
= BF able, 

Tn operation, the 
aerial post of’ the 
seta to be tested or 
compared are con- 
nected. with bind- 
ing-posts A, B, C, 
and D, the serials with binding-posts E, 
F, G, and H, and the ground posts of the 
sets with I, J, K and L. ‘The ground is 
connected with binding-post M. If more 
than one ground is available, duplicate the 
arrangement for the aerials. 

With this switchboard, the aerial post 
of any set can be connected with any of 
the serials available by movement of 
switches 1 and 2 to the corresponding 
switehpoints, ‘The ground post of the set 
Under selective test then can be connected 
with the ground by means of switch 3. 
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How to Scrape Engine Bearings 


MECHANIC 
problem the other 


day. “Mr. Kuns," he 
said, “every time I drive this car a few 
blocks, I get a new knock. Ihave taken 


up the bearings a half dozen times, but 
inside of a mile the engine is knocking 
again. What is the trout 

‘An examination of the job showed that 
an oll line was clogged. The mechanic 
would set up the bearings, and, as soon as 
he drove the ear far enough to warm it up, 
the main center bearing would burn out 
again. Finally he had to scrape in a new 
center bearing. 

In a bad ease of burned and damaged 
engine bearings, it is necessary to install 
new ones, as it always is when the wea 
considerable and they cannot be adjusted 
Jor taken up in such manner as to insure 
satisfactory service. In either event, 
rene 


if is the usual method resorted to in 
ing the job. 
A. possibility 


— 
the. elperaced 

rorinmds | 

toa ecctewnes | 

eee 

coating of grit | 


and glaze to be 
deposited on the 
‘surface of the 
babbitt. As the 
shaft must ride 
on this, pro- 
tected only by 
‘the oil, it is likely to start cutting the 
shaft journals more quickly than would 
the babbitt itself. In many shops the 
practice is to remove this coating with a 
scraper and it is well known that this sur- 
face coating dulls the scraper rapidly. 
‘Once through it, the babbitt is soft and 
easily scraped. 

‘The suggestions given last month in 
removing and reassembling bearings ac- 
cording to marks, must be observed when 
refitting bearings by scraping. Extreme 
care of shims is necessary. If a complete 
{job of refitting is needed, then it is essen- 
tial that the engine be removed from the 
car and turned up on the bucks or a bench 
to give easy access to the work. Prepare 
the job by cleaning inside and out with 
‘kerosene. Remove the transmission, fly- 
‘wheel, oil pans, eylinder head, and s0 
forth. 


ie that have been prop 
oi sod Improper 
a tae rent 


REMOVE all rod bearings, remove and 

Tay aside the piston and rod assembly, 
‘and remove all the caps from the main 
bearings. Next, lift out the crankshaft 
and test it for straightness. ‘This is done 
‘by placing it on the bench with the two 
fend bearings resting in V blocks. ‘These 
may be wood or, better still, of brass or 
cast iron. 

‘The center main bearings are tested to 
jsce whether or not the shaft is sprung. 
The gage may be made from a piece of 
wood clamped on the bench in such man- 
ner that a pointed end rests close to the 
center journal. In testing, use a thickness 


= | gage between the end of the indieator and 


the shaft, testing in all positions. If more 
than .003 in. misalinement is found, it 


By Ray F. Kuns 
came tome with e Eeipcipnl of Astacio 


will be necessary to} 
straighten the shaft for 
best results, This is done 
on a straightening press, 
or, if nothing better is at hand, an auto- 
‘mobile jack may be set on the center bear- 
if, and a chain run around the end bear- 
wgs and over the jack, While this method 
will take much time, it will give good 
results where the equipment is limited. 

Tt is well, of course, to test the journal 
to see if they are round. If they are out. 
‘more than ,002 in,, the shaft should be re- 
ground. Where minor scores show on the: 
shaft, they may be dressed off with a fine 
cet file, ater which the journgl is polished 
with number 00 emery cloth. 

With the shaft clean, straight, and pol- 
fished, the seraping may proceed. First, 
take a light cut from each of the upper: 
hhalves of the main bearings, Next, put a. 
very small amount of bearing blue on each 
of the shaft journals, rubbing it with the_ 

finger until it is 
‘smooth and even, 
‘Then lay it in 
place and turn it 
several times to| 
get an impres- 
ion on the bear- 
wes. Use the] 
Dearing scraper 
to remove spots| 
where the blue 
indicates that 
theshafttouches, 

Proceed with 
the scraping and 
testing until a good bearing is shown on 
all the mains at once. At least a 75 per 


Now fit the lower halves, having first 
‘scraped them to remove the seale, ‘Test by | 
bolting the eap to the ease. ‘Then loosen 
the cap to allow the abaft to turn freely. 

Fit the front and rear bearings in the 
same manner. Provide just the amount of| 
sshims on each bearing so that when the 
bolts are locked tight, the same amount of 
drag is evident on each one. 

In scraping bearings, a slightly greater 
amount of drag is permissible than is 
allowed when bearings are adjusted or 
merely taken up, because the new surface 
of the babbitt is softer and will seat more 
quickly than when the old surface is in 
contact. 

‘The fitting of rod bearings by scraping 
is very to the process of scraping 
main bearings. It should be remem- 
bered, however, that the rod must be kept 
in line with the eylinder. Methods of| 
alining rods will be treated next month. 
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Canoeist's Grub Box Serves 
also as Dining-Table 
By Leroy William Hutchins 


DUFFLE bags and packs often are 
inconvenient for the camp food sup- 
ply, so why use them when it is not neces- 
sary? ‘The eanoeist who does not have to 
portage can carry a grub box as easily 
and safely as the auto-camper. 

‘While any box of suitable size will 
serve, added convenience may be had by 
using a box with a special table top and 
otachable legs. Such an arrangement is 
doubly handy by reason of having the 
food always “on the table”—the table is 
always set. 

‘A grub box should not be any wider 
than the flat floor of the canoe at the 
place it is to rest. A good position, pro 
viding there is no live cargo, is just for- 
ward of the stern thwart, It should not 
be any higher than the depth of the canoe 
—preferably a little leas, And it Is good 
comion sense to have thongs or straps 


Grub bor open, detail of tee 
fockets, and method of farten 


attached for fastening the box to the 
canoe, ‘This may be done by lashing it to 
‘a thwart or, particularly with the open- 
gunwale boat, to the gunwales. The dan- 
er of a box “slipping its moorings,” pos- 
sibly at a eritieal moment, is real and 
should be guarded against. ‘It is, in fact, 
the ono argument against the use of the 
‘grub box. 

‘The box illustrated is 2 ft. long, 1 ft. 
wide and 1 ft, deep, made of 5¢-in. clear 
white pine. Simple butt joints, held 
together by screws 

‘The cover is made double—two lids 
hinged to opposite sides of the box and 
‘one folding onto the other—to provide 
extra table 


and the wnder lid must be the thickness of 
fone side board less than the box width, 
ind cut, short enough to fit within the 
ends. ‘To receive this lid when itis closed, 
small strips, 14 in. thick, 24 in. wid 
as long as the inside width of the box, are 
serewed inside the ends. ‘The other lid 
folds down to form an over-all top to the 
box, and is fastened by a small hasp. 

‘The lids, whether made of one piece 
‘each or two or more, should be reinforced 
by end battens about 134 in. wide, 
screwed on, the serew heads being sunk in 
bit holes about 34 in. deep. 

‘A simple brace for the lids is a small 
rod, either metal or wood, slipped into 
two holes bored at an angle of 45 degrees, 
‘one in the side of the box, the other in the 
under side of the leaf as it is opened into 


place. 
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ELECTRICAL 
EXPERTS 
IN DEMAND 


positions await trained men. 
Stiarioe of S12 to S50. day net 
‘unusual. 


‘Tue Euucrucat field needs men. It needs 


Hardly a week or month 
‘what some new use for elec- 
discovered. 


ae 

fear mi 
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Canoeist’s Grub Box 


(Continued from page 103) 
‘The legs are 1 by 134 in.,2ft. long. The 
combination sockets and handles are bent 
to the shape shown by hammering sheet 
copper with a small ball-peen hammer 
into a form cut in a block of hard wood. 
‘When the socket is shaped, the copper is, 
removed from the block, the outer edges 
are trimmed to the right size and shape, 
and holes are punched or drilled for screws. 
‘A triangular piece of wood is fitted to 
separate the legs after the sockets have 
been fastened in place. ‘The lower straps, 
through which the legs are slipped, are 
strips of metal 14 in. wide and about 6 in. 
ong. To make the loops the right size, 
the strips are bent around the legs to be 
| used. 
| A food finish may be had by applying 
‘8 coat of white shellac, followed by one 
‘or more coats of spar varnish. 


Gasoline Camp Fire 


N_ MANY states open fires along the 

highways are not permitted and auto- 
campers are compelled to eurry some 
sort of stove. Many types of safe and ex- 
cellent gasoline stoves are available, but 
some campers, who ordinarily prefer an 


‘open wood fire, 
u const Wan impro- 
WE ZaReiiins vised gasoline 
stove made as 
san shown, when an 
‘open fire cannot 
Bano be laid. It con- 
mare sista of a large 
INE ean, about 1 gal. 
in ‘sive, prefer- 
1£05 ably without sol- 

eos dered seams. 
sd ‘The can is per- 
Thesingtottyse —forated with a 
of emctine wove ing of }4- or 1 
in, holes a litle 


| more than midway from the top, as indi- 

cated, to supply air and avoid excessive 
smoking; the correct number may be 
found by trial. A folding stand and dish- 
holder is made of sheet-iron stripe. A 
layer of sand 1 or 2 in. is placed in 
the bottom, 

In use, a pint or more of gasoline—the 
exact quantity for preparing a meal to be 
determined by trial—is poured into the 
sand and ignited—G. A. L. 
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How to Unscrew a Pipe Cap 
without a Wrench 


HIAVING purchased a radiant, gas 
heater, I found myself unable to 
connect it because I had no pipe wrench 
to remove the cap on the 3-in. gaspipe. 
‘This cap was on tight and among all my 
tools there was nothing that would turn it. 

T took a piece 
of ordinary 
clothes-tine wire 
about 1 ft. long, 
Jooped one end 
around a heavy 
screwdriver, put 
the screwdriver 
on the cap in the 
angle formed by 
the wire, wrapped the wire tightly around 
the cap about four times and raised up on 
the handle while holding the loose end of 
the wire in my left hand. ‘The way that 
wire took the cap off was a real surprise. 
I don't believe that a pipe wrench could 
have taken a firmer grip.—R. C. Ware, 
Dallas, Texas. 


Rubber Buffer Will Protect 
Woodwork from Mallet 
OR driving 
parts of fur- 
niture together, 
Tuse as a buffer 
between the sur- 
face of the wood 
and my mallet or 
hammer a heavy 
piece of rubber, It is simply « rul 
hockey puck with a hole bored in one side 
and a handle inserted. —S. B, 


weno nent 


Using wire clothes ne 
find Reavy srewdeiver 


WOODEN HANDLE, 
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for seventy-cight years has endeavored to keep 
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which you wish to patent, send your sketches 
or model together with a description of your 
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our terms, methods, etc. Send model or sketch and description of 
your invention for our Examnina- -—-- 
tion and Instructions without { 


charge. { 
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Space-Saving Loop Aerial 


Swings from Ceiling 
By C. A. Oldroyd 
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GUSPENDING loop aerial from the 
ceiling bas several advantages over 
the usual custom of placing it on the radio 
cabinet or on a table. It can be swung 
around more conveniently and accurately 
and removed in a second without unscrew- 
ing any nuts. Furthermore, several loops 
of different sizes ean be used at will in the 
same bracket support, if it is made as 
shown in the accompanying illustration. 

‘To the vertical member of the loop is 
fastened a thin metal pointer, a spacer 


COMPASS Oc 


vee 


PonTe® 


semen wexe 


pains 


=" 2ONTAL DISTANCE PIECE BRASS 


prone 
ews 


(oF distance piece and a washer, as indi- 
ated, all being held by a single long 
‘wood screw. ‘The supporting bracket is 
made a3 detailed and, together with a 
compass disk of any convenient size, is 
fastened to the ceiling. 

In hanging the loop, the small end of 
the distance piece is slipped through the 
slot in the bracket and the whole frame is 
then dropped so that the large end fills the 
hole in the bracket. In this position the 


Fitting Unusual Joints 


N_ MAKING furniture with 

dificult joints, parts that 
have not been cut quite accur- 
ately often ean be fitted by 
placing them as nearly as pos- 
sible in their proper 
position, fastening 
them ‘temporarily 
with camps, or in 
some other way, and 
then running a fine 
saw through the 
joint to remove the 
projecting wood 
that caused the difficulty. If a panel or 
bandsaw eannot be used, a short longth of 
broken hacksaw or bandsaw will do as 
well. ‘This plan also can be utilized in 


Fine sew cot trace 
a joint sccurately 


making picture frames—G. E. Buacx. 6 


Adjustable Vise Holds Small 
Articles while Being Soldered 
“THE jewelry repairman and, in tact, 

any one who has had occasion to 
solder small articles, will weleome a 
method that does away with the usual 
bent pins and charcoal block. Having 
great deal of repair work to do, I con- 


structed several of the clamps illustrated 
from old hinged ruling pens, 

“The base is a cube of nickel steel. A 
hole is drilled in the center of one of its 
faces to take the shank of the pen. ‘The 
parts to be soldered are clamped be- 
tween the points of the pens, which may 
bbe placed in various positions. Ruling 
pens of this old pattern usually may be 
purchased cheaply secondhand, if none 
can be found in the junk box or obtained 
from a drafting-room.— Panuirrs A, 
Jupp, Portsmouth, Ohio. 


Camper's Three-Legged Chair 
Will not Collapse Readily 
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Te able to get the programs you like 
best‘any time and with that smoothness 
fd clearness of tone that maker Radio 
ost enjoyable, Us easy with 
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Constructing Airplane Kites 
sued fr 


bbe covered on the under side. ‘The cover 
may be a light-weight, tough wrapping 
paper. The edges should turn over the 
sticks and be glued down. Glue will re- 
quire a little coaxing to keep it at work, so 
Ro over the work now and then while the 
glue is drying so as to press down places 
that have raised up. 

After the cover is secure, lush the plane 
to the slanting sticks that are attached to 
the upright posts of the fuselage frame, 
‘See that the planes have equal amounts of 
overhang to right and left. It will be dis- 
covered that the lower 


so covering is best dot 
chored in place. ‘The framework in place, 
including the rear plane, is shown in Fig. 4 

‘A brace is run from each side of the 
fuselage frame to the bottoms of the first 
pair of upright posts. Where the brace 
attaches to the upright post, drill a hole 
for about a 1/16-in. wire on which the 
wheels are placed (Fig. 4). Cover the 
fuselage from end to end before covering 
the under side of the lower foreplane. 


HE rear of tal plane is shorter than 

the front ones, but is about the sa 
width: it i 1112 in, by 36 in. ‘The frout 
tnd fe lashed fast to the fuselage frame, 
bit the tear etd is left loose to be ad 
justed at the ‘most advantageous angle 
Its final anchorage can he made with wire 
or cord 

‘The rudder has a large reed, ubout No 
8, for the frame and fs inserted In holes 
rade for the purpose. Cover both sides 
af the keel 'A movable rudder is not 
ttceanary, but might he useful i the keel 
Yeers too much to right or left, 

Control is mostly through the kite tine 
and adjustment of bridle. A. twodine 

id be good, as a well 
ould be driven through 
| tod many stunts 
|"°X teeateing bridle will serve for thia 

ki two strings from the front stick of 
| the upper foreplane, two from the front 
| stick of the lower plane and one from the 
rear of the fuselage. 
‘When trying out this kite, it was found 
| that the slant of the planes had to be 
reckoned with, 4 that the bridle, instead 
| ot standing at the usual ratio of 2 to 3, 
had to have almost the entie allowance 
given to the fifth string and only a smal 
Portion to the frst four. 
had to be drawn almost’ atraight. out, 
without & t0 the rear. This is 
an advantage, however, as it gives a more 
| realistic appearance. 

“The propeller does not prope, but i for 
show. "Tt can be whittled out of a soft 
Piece of pine or redwood, about 3, by by 
| 12 in., as shown at J, Fig. 2. A small bub 
| should be glued to’ the front block, as 
| Shown at 2, through which a hole is bored 

And on through the block to receive what- 
| ever bearing fs used for the propeller The 

propeller must be free enough to spin 
‘asly, but not s0 loose as £0 lop over on 
the frame of the airplane. 


A UNIQUE method of making shades for 
electric lamps out of ordinary wooden 
chopping-bowls will be described next 
month by Gladstone Calif 
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Tato Otis ra 
Me, Bradford is quite right when he 
‘writes that “Edgeworth is responsible for 


lots of good advertising copy” for, us 


very writer knows, 

—— vere is inspiration in 
( 1 xood smoke, but th 
{= words that fill th 


Jumn do not sell 
Jigeworth, Awa mat= 
ter of fact, they aren't 
cony at all—they are 

just gop about pipe 

‘The advertise 
ing that creates 
Edgeworth 
smokers is broad~ 
east from Jones 
to Smith to Rob~ 
inson by word of 
mouth. 

‘The best wo 
ean hope to do 
in this «pace is to get another Mr. Jones 
started. 

Even if your name isn’t Jones we'll be 
glad to send you free samples of Edge- 
worth if you'll send your name and ad- 
ress to Larus & Brother Company, 59 
South 21st Street, Richmond, Va. 

If you eare to add the name and address 
cof your regular tobacco dealer we will ap- 
preciate the courtesy. 

To Retail Tobacco Merchonts: If yeur 
jobber cannot supply you with Edgeworth, 
Larus & Brother Company will gladly 
send you prepaid by parcel post a one- oF 
two-dozen carton of any size of Edge- 
worth Plug Slice or Ready-Rubbed for the 
same price you would pay the jobber. 
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Rustic Bungalow Solves Housing 
Problem for One Family 


By Joe V. Romig 


The inexpensive method of construc- 
tion outlined in this article is especially 
suitable for a summer cabin in the 
woods. 


BUIZT on a plot of ground that had 
been given up by real estate men as 
impossible, this rustic bungalow solved 
temporarily the rent problem of a young 
mechanic friend of mine. 

‘The plot stood on the foot slope of a 
thickly wooded hill and lay in the rear 
‘of an improved realty project. It was 
‘obtained for less than one-third its actual 
value. 

‘The buyer cleared the timber, which 
consisted of shoots from 6 to § in. in 
diameter and cut all the straight stuiT 


ALD TTIITN 


4x6 Yoo 


up into 9-ft. lengths. He saved these 
pieces for the side walls of the bungalow. 

‘A cheap cement foundation was first 
constructed and on this were laid the 
6 by 8 in. sills. On these sills were set 
and spiked the rough 9-ft. logs. ‘These 
‘were fitted closely together by trimming 
in places with an ax. By using the 
thickest pieces for the corners and door 
and window jambs, a strong and bal- 
anced locking design was obtained. On 
the top was spiked a 4 by 6 in. top plate, 
which carried the 2 by 6 in. ceiling rafters. 
‘These rafters extended over the porch. 

‘The treatment of the interior was as 
simple as that of the outside, Strips 114 
by 3 in, were nailed on the logs at the 
proper intervals to catch the joints of 
wallboard sheets. ‘The wallboard was 
nailed on with a gap between the pieces 
of about 14 in., which was later filled and 
smoothed over with plaster of Paris 
mixed with glue size and slaked lime to 
retard its setting. 

‘This treatment of the wallboard joints 
rrives a better job than when the pieces 
are butted closely against each other. 
‘The ceiling also was covered with wall- 
board and the job was completed with a 
covering of substantial wallpaper. 
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Wonder House of Science | = F 


(Continued from page | 
that makes them visible, You are in | 
effect looking into the realms of the invis- at 
ible. You are seeing atoms, for you will 
undoubtedly recall that the little shooting /; Filament ‘ Vena 


stars called alpha rays, hurled off by 
radium at a speed of 20,000 miles a second, 
charges of electri 


‘Thus, in her new home, science shows 
‘us almost side by side two of her most 
amazing spectacles—one infinitely small, 
the other tremendously great—the move- 
ment of atoms and the activity of the su 
Now, most of the things T have men- 
tioned ‘thus far belong to the realms of 
pure sclence—to the laboratory. Science, 
though, is intensely practical, and when- 
ever possible speedily turns the discoveries 
of the laboratory to the service of man- 
kind, And so in its new home Science 
lets ‘us view a great many of the 
practical, useful things that have been 
kiven to us through scientific research. 
‘There is, for example, an exhibit of 
valuable accomplishments of medical re- 
nearch. There are cultures of living dis- 
ease germs; and there are microscopes in 
hich you may place the germs and study 
them. ‘Then, turning to graphie, under~ 
standable charts near by, you can seo de- | eaves veces ond pete oe 


felence combats these germs, pa ‘hed 
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natural duration of sunlight. 
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like those of the ordinary museum, are 
mobile. ‘They will be changed about, re 
‘moved, or replaced with every Rew step in 
| scientific progress, The seismograph, 
the Foucault pendulum, and a few similar 
| instruments ‘that demonstrate funda~ 
| mental phenomena of mature, are the 
only ones regarded as permanent. 
Beside the clear fused quarts is a photo- 
| electric cell, the contrivance used in talk 
ing movies, in control of torpedoes and 
boats by searchlights and similar extraor- 
dinary inventions. 
| " "There is an X-ray machine with which 
| photographs can be made of your internal 
organs. ‘This ix one of the few pieces of 
wz with which you 


Wonder House of 


| apparatus in the b 
are not invited to experiment, for 
‘quires a trained operator. 
| You will find, too, an exhibit prepared 
by the Smithsonian Institution—fossils, 
meteorites, and similar discoveries that 
hhave enabled science to peer into the dim 
‘caverns of the past and unfold to man the 
history of the earth, and to explore the 
wonders of the heavens, 


WEEAT Lhave given here is merely an 
| VV impression of a few of the furnishings 
| of this new home of acience. There ar 
many others, all of engrossing interest 
to the most ‘casual visitor. 

‘The building itself is a palace, Art 
and science have joined to make it a con- 
spicuous addition to the many beautiful 
| buildings of Washington. Its construction 

marks the realization of a dream of Dr. 
George Ellery Hale, director of the Mount 
Wilson Observatory, who several years 
ago conceived the possibility of a national 
home for science. The gift of $5,000,000 
by the Carnegie Corporation to the 
National Academy of Sciences and the 
National Research Council made the 
erection of the building possible. Tt cost 
$1,450,000, the remainder of the gift being 
reserved for maintenance. 

‘Our aim is to assure the future of 
science,” Doctor Hale told me, “by sup- 
plying ‘here a meeting place for pure 
‘science and its applications. We wish to 
give visitors a chance to peor beneath the 
surface of the examples of applied science 
they encounter in their every-day life and | 
| to see and appreciate the work in pure 
| science that has made them possible. | 
| ‘Thus we hope to interest many people in 
| the fundamentals of science. Who can 
| say that we may not awaken an interest in 

some—the young especially—that will 
‘cause them to embrace careers in acence! 

‘This new building in Washington fur- 
nishes a reminder to all of us of what we 
owe to science, a thought beautifully ex- 
Pressed in the dedicatory inscription that 
encircles the base of the handsome dome: 

“To Science, Pilot of Industry, Con- 
queror of Disease, Multiplier of the Har- 
vest, Explorer of the Universe, Revealer of 
Nature's Laws, Eternal Guide to Truth.” 


| rye most wonderful sea story you 
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Grossing tale of science, with the tang 
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How to Build a Small Home 
for Less Money 
(Continued from page 63) 

be added later when you can afford it, 

and its omission should save from $550 to 

$760 in the initial cost. If you decide you 
heed a basement, there is chance to save 

{rom $75 to $125 by omitting partitions 

for laundry, heater room, ete. These can 

be added at any time. 

Tn the kitchen a very large item of ex- 
pense lies in built-in fixtures, which cost 
anywhere from $125 to $350. Good ready- 
made kitchen cabinets usualy are cheaper 
and will give very satisfactory service. A 
Stock refrigerator, Instead. of a builtin 
refrigerator with waste and platform, will 
ave you from §20 to $40, Omlasion of & 
clothes chute will save possibly $25 more. 

Tn aclecting plumbing fixtures for the 
kitchen, you ‘will find that durable 
enameled iron isles expensive than china: 
ware. A wooden drainbosrd for the sink 
Will cost lea than an enameled iron drain- 
hoard." Separate fauceta will be several 
dollar cheaper than combination hot and 
cold water fate. 

In the bathroom, too, considerable sav- 
ing can be made by using enameled iron 
instead of porcelain for bathtub and 
lavatory. For the lavatory the saving 
may be at least $30, A simple bathtub 
wrth legs usually is about $40 cheaper 
Than a recess tub. ‘While tile flooring for 
the bathroom ls’ desirable, you can get 
along very well without {thus saving 
fan expense of at least $30 or $40, 

‘Of course, every one wants a cheerful 
fireplace in the living-room; but do you 
need it? Here is 8 chance to save prob- 
ably $350 in labor and material. 

Thave mentioned here just a few of the 
outstanding points that present oppor- 
tunities to cut costs. ‘There are dozens of 
‘other items, auch as built-in china clowets, 
bookcases, wardrobes and closets, that 
may. be sliminated without sacrificing 
comfort and happiness. Then, too, there 
isa great chance to. cut’ expenses in 
electing materials for the interior 
construction. 

‘Stock doors, moldings and sash, for ex~ 
ample, will cont les than those of special 
sizes and special design. Again, the use of 
‘2 medium grade of oak flooring instead of 
first grade wood is likely to represent a 
saving of $100 on your home." For the 
‘wood trim, too, soft wood is less expensive 
than hard wood. Fir or pine, if painted, 
will be attractive and will give excellent 
Service, while saving you anywhere from 
$125 to $175. ‘Then in your selection of 
Plain ‘electric fixtures "and hardware, 
which are in the best of taste, you should 
be able to nave at least $200, 

‘And so you ean go through your build- 
ing specifications, studying every item of 
material, equipment and labor for 3 
hance of reducing its cost without ime 
pairing its usefulness. Tn almost every 
clause you will find some element, small 
or large, that represents an unnecessary 
financial burden., ‘Cut it out. In the end 
‘you will be surprised at the total amount 
You ean save in building your home. 


Another useful and informative 
article on home-building will appear 
in the September POPULAR SCIENCE 
MonTuLY. 
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room knew what commands I would give. 

In a very short time after the start he 
arrived at the desk, picked up a number of 
objects repeatedly and threw them down 
again nervously. For instance, he picked 
up a letter three times, struck or tapped 
the desk with it, and swung it up and 
down each time he took it up, as you or 
I might do absent-mindedly. Then he 
passed on with an air of aimlessness to the 
next object. 

At last he reached the box of matches. 
First he picked up the entire box and 
threw it down again; he took out a single 
match and tomed it back; another he 
took up and tapped the desk with 
third, after being tossed in the air a 
‘moment, was used to poke the others in 
the box. Then he took up a match wit 
aan alr of decision; whereupon I “thought” 
the next command which was, as I said 
above, to carry it to the little table on 
which’ were the water pitcher and the 
inverted tumblers, 

After a great many more apparently 
“try, try again” movements, he put the 
match into a tumbler, shook it about, 


the right thing, and set about obeying 
my next and last command, which was 
to go across the room to the telephone 
stand and to place the match upon the 
sstand beneath the instrument. Here were 
more “try, try again” movements, and at 
last a decisive act that successfully com- 
pleted the experiment. 


CERTAIN features of behavior of those 
‘who obey ‘'mental commands” and 
who “find things,” suggest the hypothesis 
that the experimenter himself, wholly 
without intentionand quite unconsciously, 
makes signs that are observed and in- 
terpreted by the “telepathist”; signs that 
guide him in the way be should go and 
that tell him when he has finished. 

For example, in the experiment I have 
described, I may have caught my breath 
involuntarily when my subject was 
dabbling at the match box and at the 
inverted tumbler. When he was ap- 
proaching the box, I may have inclined 
my body forward ever so slightly or 
drawn back, according as I wished him 
to succeed or to fail, precisely as my 
neighbor on the bleachers at a football 
game unconsciously pushes toward me or 
away from me according as he wishes of 
‘expects the team to drive this way or 
that. 

Now the hypothesis is that the “tele- 
pathist” in the case I have cited caught 
Just such movements, or analogous move- 
ments, on my part—my facial expression, 
the sounds of catching my breath, and 
other involuntary signs from which he 
drew the inference that he was on the 
right or the wrong track. His frequent 
repetition of a movement, such as picking 
up and throwing down a letter, may 
be interpreted as ways of “fishing” for a 
| repetition of my signs of approval or 

disapproval. “ 

Of course, my subject's eyes were not 
directed toward me, but I was always in 
position, a little behind him and toward 
his right, so that he could see me out of 


Telepathy Put to the Test 


(Continued from pase 


the tail of his eye. Such a condition af- 
fords, as every student of vision knows, an 
excellent opportunity for detecting small 
movements, ‘The reader can easily satisly 
himself upon this point if he will hold his 
index finger steadily at the side of one eye 
and so far back toward the tip of the ear 
that it is just invisible. Now let him wag 
his finger and immediately it becomes 
visible only to be “out of sight” again 
‘once he holds it quite still. 

‘The fact is that probably all of us have 
far too mean a conception of the eapaci- 
ties of human nature for detecting slight 
sensory impressions and small differences 
‘among gross impressions, Consider the 
ability of the blind to make their way 
from place to place among obstacles, 
guided by slight differences of air move- 
ment against their cheeks, by the feel of 
the ground beneath their feet, and pos 
sibly by the faintest auditory cues. And 
Jet us not forget too, the totally deaf per- 
son who understands what you are saying 
sso long as he can hold his hand upon your 
head or shoulder or upon the back of 
your ned 


time a fve-ceat piece had been hidden in 
‘an overshoe worn by one of the observers. 
If the subject should find the coin, he was 
to about-face and throw it against the 
door at the opposite side of the room, For 
‘my part, [ was determined to cheek my in- 
voluntary movements while attention was 
riveted sharply on the things the subject 
should do. ‘The result was that it took 
the subject three-quarters of an hour to 
find the coin, And he never succeeded in 
throwing it against the door. 


“THIS of course, is not absolute proof of 
the efficacy of my own involuntary 
movements as signs to the subject, but it 
does certainly strengthen the hypothesis, 
Thave advanced, 

Once more, it ix not impossible that 
hearing may play a part in some instances 
that pass for telepathic communications. 
‘Many a person will discover that when he 
ix thinking his vocal apparatus is at work. 
He is incipiently speaking. ‘This is espe- 
cially true when he is closely attentive to 
what he is thinking. Some people have 
reported that their throats are tired after. 
having listened for an hour to a lecture oF 
toa concert. They have been incipiently: 
saying the words of the speaker after him 
or singing after the vocalist. 

Inevitably such action of one's vocal 
‘organs will set in motion a column of air in 
the mouth and nasal cavitien Then vie 
brations will be communicated to the 
exactly as in normal speech, and. suf 
ciently sensitive ear could eatch them. 

In the foregoing examples we have con- 
sidered only alleged telepathic communi- 
cation or transfer of thought between 
persons physically close to each other. 
‘What is to be said of communications of 
the sort where great distances are ine 
volved? 

Recently Dr. Gardner Murphy of 
Columbia University, Dr. H. B. English 

inued om page 115) 


Telepathy Put to the Test 
(Continued from page 11 


of Antioch College, and the writer under~ 
took a test of the reality of telepathic 
communication at a distance. We ope- 
rated from the Zenith Radio Station in 
Chicago. We went at it frankly as experi- 
tnontalists and with no predetermination 
‘that we should find any given sort of evi- 
dence either for or against. 

‘The radio was used in this instance 
merely to male our announcements to the 
public at large. A week before the test it 
had been made known from the radio 
station that such an experimont would be 
attempted, So on the evening of the test 
it wad announced that those around the 
transmitter in Chicago would be thinking 

1. A number between one and one 
thousand. Listeners were asked to report 
hy telegraph or mail what impressions 
they received, if any, ‘The number was 
664, Of 2010 replies none was cor 
rect. 

2. An animal illustrated on a chart be- 
fore us, Above it on the chart was a eap~ 

tal letter, What animal and what letter? 
‘Two persons correctly reported a walrus 


the angle of intervection? ‘Two hundred 
and fifty correctly reported yellow, which 
is somewhat below a chance result, assum- 
{ng that the colors of the rainbow include 
all possible chotces, ‘The angle formed by 
the crossing lines was about 73°. Appar 
ently no one reported this rightly. 

4. The senders were eating a certain 
food. What was it? No one answered 
beets.’ 

5. Each sender was suffering pain. 
‘Where was it located? Only three correctly 
reported the palm of the left hand just 
below the little finger, ‘Two were nearly 
right. Taking 76 arbitrarily chosen areas 
fon hands and arms as affording material 
for choice, we again were dealing with 
purely chance results, 

6 and 7. Here the attempt was to 
transmit the impression of an emotional 
‘scene. We were looking upon the picture 
of a drowning man and upon that of a 
fireman rescuing a child, respectively. 
Again there was nothing in the return to 
attract attention. 

So far nothing but negative results 
have come from the experiment, and it 
remains to be seen whether any of the 
listeners who replied correctly will yield 
anything of interest under further experi- 
mentation. 

In fact, the systematic and extensive 
experimental work: that has been done in 
this connection by Doctor Coover of 
Stanford University and others has 
yielded such overwhelmingly negative 
Tesults that the field offers little encour- 
agement to e 
few research students, ‘This observation 
applies particularly to those situations 
in which distance is a factor. 

Did you ever win one of the games 
of “chance and skill” at a traveling 
Carnival? In an early issue an ex- 
‘showman will reveal cunning mechan- 
ical tricks of the carnival gamester. 
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winding are connected with their cor- 
responding switch points in order. 

‘The top end of the winding also is con- 
nected with terminal B of jack 4. Ter- 
minal C of jack 4 is connected with the 
ground post 2. Next, run a wire from 
terminal D of jack 4'to the B (rotary 
plates) terminal of condenser 8, and an- 
‘other wire from the switch arm of switch 6 
to the slider terminal 2 of potentiometer 
7. Connect these two wires by a short 
length of wire. Another wire then can be 
used to connect terminal A of jack 4 with 
the A (stationary plates) terminal of con- 
denser 8. ‘This wire is connected with the 
G terminal of socket 10. ‘The wiring of 
the tuning unit is completed by connect- 
ing the switch arm of switch 5 with the 
aerial post 1. 

Next, begin the filament wiring by 
connecting binding post 30 with A ter 
minal of switch 25. Then connect, in the 
order named, B terminal of switch 25, B 
terminals of rheostats 24, 19, and 15, and 
C terminal of potentiometer 7. Run a 
‘wire from binding post 31, along the 
baseboard just in front of the F terminals 
of the sockets, to terminal 11, ‘This wire 
will extend practically the length of the 
baseboard. 


nect this wire with the following termin- 
als: ‘The Fr terminals of sockets 10, 14, 
18, 23, and 28; A terminal of potentiom- 
ter 7; one terminal of fixed condenser 9; 
F terminals of variotransformers 13 and 
If dry-cell tubes are used, F terminal 
of transformer 13 should be connected 
with negative A-battery lead. 

‘The A terminal of rheostat 15 is con~ 
nected with F; terminals of sockets 10 
and 14; A terminal of rheostat 19 with 
the F terminal of socket 18; A terminal 
of rheostat 24 with the Fy terminals of 
sockets 23 and 28, 


INNECT P terminal of socket 10 
with P terminal of transformer 13. 
‘The B terminals of transformers 13 and 
16 and the remaining terminal of con- 
denser 9 all are connected with terminal 12. 
‘The G terminal of transformer 13 then 
is connected with G terminal of socket 14; 
P terminal of socket 14 with P terminal of 
transformer 16; G terminal of  trans- 
former 16 with A terminal of grid con- 
denser and leak 17; B terminal of grid 
condenser and leak 17 with G terminal of 
socket 18; P terminal of socket 18 with 
A terminal of jack 22; P terminal of 
‘transformer 21 with B terminal of the 
jack; B terminal of transformer 21 with 
C terminal of the jack; D terminal of the 


jack with terminal 20. 

Neat, connect A terminal of jack 27 
with P terminal of socket 23; B terminal 
of jack 27 with the P terminal of trans- 


Jack 21 with B terminal of Jock 29 sod 
‘with terminal 32. 

Connect P terminal of socket 28 with A 
terminal of jack 29; G terminal of trans- 
former 21 with G terminal of socket 23; G 
terminal of transformer 26 with the G 
‘terminal of socket 28. 

‘A standard 4}¢volt C battery can be 


Building a Five-Tube Loop Set 
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placed between sockets 23 and 28 and the 
back edge of the baseboard. ‘The positive 
terminal of the battery should be con- 
nected with the B terminal of rheostat 24. 
Connect A terminals of transformers 21 
and 26 and connect them with the nega- 
tive 414-volt terminal of the C battery, 

Insulated wires to serve as battery 
leads then are soldered to terminals 11, 12, 
20, and 82 to connect the terminals with 
the B battery. If a soft detector tube is 
used, the lead from terminal 20 should be 
connected with a B-battery voltage of 
2214 volts or less. If hard tubes of the 
UV-199 or UV-201 A type are used 
throughout, the No. 20 terminal should 
be connected with a B-battery voltage of 
from 45 to 6733 volts, Terminal 11 should 
be connected with the negative terminal 
of the B battery. Terminals 12 and 32 
should be tried on various voltages from 45, 
to 90 volts until best results are obtained. 

The positive A-battery lead should be 
connected with binding post 31, while the 
negative A-battery lead should be con- 
nected with binding post 90. 

‘The novel arrangement of aerial and 
ground posts and tuning unit in connec 
tion with jack 4 makes it possible to ure 
‘outdoor, indoor, and loop aerials with the 
set in various ways. 

‘Umually if an outside or indoor aerial of 
tthe ordinary single- or double-wire type is 
used, the xerial is connected with the 

ind the ground wire with 


WHEN 8 loop aerial is used, one ter- 
minal of the loop may be connected 
with aerial post 1 and the other terminal 
‘with post 2. ‘The switch arm of switch 6 
may be set on the “blind” contact X of 
switch 6 to disconnect it from the eoil. A 
number of turns of coil 3 can be con- 
nected in series with the loop to aid in 
tuning by setting the switeh arm of 
switch 5 on the various switch points. 

‘The loop may be used without any por- 
tion of the coil by connecting the two ends 
‘of the loop with the terminals of an ordi- 
nary phone plug, inserting the plug into 
jack 4, and setting the switch arm of 

witch 6 in the “blind” contact X of 
switeh 6, 

‘In tuning the set, the rough adjustment 
for wave length is obtained by setting the 
switches when an outdoor or indoor aerial 
is used and by adjusting the variable con- 
denser. The finer adjustments for wave 
length are obtained with the variotrans- 
former dials and the Vernier plate of the 
‘variable condenser. Control of destruc- 
tive regenerative effects is obtained by ad- 
justment of the yariotransformer dials, 
‘Theostats, and potentiometer. 

If properly constructed, a receiver of 
this type should give more efficient opera~ 
tion with greater freedom from static and 
interference when used with a loop or 
‘short indoor aerial, than a highly efficient 
three-tube set will give when used with 
a very good outdoor aerial system. 

RESPONSE to many requests from 
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‘Most Terrible Invention” 


(Continued from page 34) 


electrical conductivity increased by 2s 
much as several million times. 

‘And so a beam of ultra-violet light 
sufficiently powerful would have just the 
effect that is claimed for the earrier beam. 
It would form a conducting path for the 
transmission of powerful electric currents 
through the air. Perhaps this is not 
exactly what the carrier beam ia; but it 
is what the earrier beam might be. Many 
experts who have studied the Grindeli- 
‘Matthews’ experiments and those of other 
inventors are of the opinion the secret lies 
in some application or modification of 
this ionizing power of the ultra-violet 
rays, 


T PRESENT the claims of the several 
inventors have attracted public 
interest largely from the standpoint of the 
possibility of their use in warfare. A 
| beam directed against an unprotected 
‘warship might succeed in exploding 
ammunition or damaging its operating 
mechanism. Similarly, conceivably, such 
an invention might be effective against air- 
craft, although two carrier beams would 
be necessary, one to carry the outgoing 
current, the other to serve as a return 
path to the ground. 

However powerful such beams may be, 
it is also possible, as the British Air 
Ministry pointed out in pronouncing the 
Grindeli-Matthews ray harmless, to pro- 
tect war craft more or less perfectly 
against such a ray. All that is necessary, 
Mr. Grindell-Matthews himself admits, 

to shield the magneto and engine with 
‘a inetal cover. To protect an armored 
automobile the car could be surrounded 
with a metal shield and a metal chain or 
flexible cable dragged along the ground 
to connect the shielding metal with the 
round. 

Tt has been demonstrated that unques- 
tionably a ray can be developed and 
shot out for short distances with un- 
known possibilities of destructiveness. 
| But whether such a ray can be put to use 
| as to be an effective and deadly agency in 

warfare has not yet been proved. And 
| even should such a beam, when fully de- 
| veloped, have the grim potentialities in- 
| ventors’ claim for its use, the result un- 
doubtedly would be an inventive struggle 
‘between offensive use of the ray and de- 
fensive protection appliances. 


gations. If such beams can be used to 
| explode powder or deal electric death, 
‘they can be used also to carry power 
| from one point to another without wires. 
| Also they ean be used in burglar alarms 
and similar devices for protecting prop- 
erty. Imagine, for example, the necessity 
of protecting a government warehouse 
against unwarranted entry. Four ultra- 
violet rays, each charged with high- | 
voltage current might be arranged to 
(Continued on page 118) 
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“What a whale of a difference 
just a few cents make!” 


—all the difference 
berween just an ordinary cigarette 
and—FATIMA, the most skillful 
blend in cigarette history. 


$25.00 in PRIZE Salus 


YOUTO0 CAN PLAY THE 
HAWAIIAN. GUITAR aan inate 


UST AS THO HAWAIIANS DO! S| 
PLAY.ALE THE LATEST HITS f ‘This is what the tip of a 


fiy’s leg is Tike when seen 
tee Vour FIRST LESSON You 
Playa 


‘Most Terrible Invention” 

| (Continued from page 117) 

| make a fence around the four sides of the 

| plant at about the height of a erouching. 
man, No man would find it healthy to 
attempt the passing of such an invisible 
barrage. 

It is far from certain, of course, that 
Mr. Grindell-Matthews or any other in- 
ventor actually has solved the problem of 
sending such power rays over considerable 

| distances. ‘The experiments reported so 
far have involved distances of only a few 
feet. 

If some variant of ultra-violet light is 

| really the secret of the earrier beam, one 
| of the main difficulties to be expected in 


using it is the absorption of the rays by 
the air. ‘This means that the beam will 
become rapidly weaker, and experiments 
that are successful enough over short 
distances may not be so striking when 
the distance isi 

or toa few miles, 


reased to many yards 


“THESE questions can be answered, of 
course, only by further experiments, 
Such experiments are reported to be in 
| progress, But with the many peacotime 
| ses of such rays, including, for example, 
the recent experiments in Paris on the 
vce of ultra-violet light as a cure for eat 
cer and the possibility already suj 
that the charged ray of Mr. Gri 
Matthews may prove still more benefici 
this disease, it is probable that powe 
harged rays of some kind will play an 
important r'e in the science of ths next 
10 years, even if their use in distant 
warfare proves to be impracticable, 


Recent Publications 
A résumé of new books on science and 
invention 

‘The Depths ef the Universe, by Dr. 
George Ellery Hale, honorary director of 
the Mt. Wilson ‘Observatory. Three 
absorbing popular essays on the wonders 
of the hea Mlustrated. Charles 
Scribner's Sor 

The Romance of a Living Temple, by 
Frederick M. Rossiter, B.S., M.D.” An 
interesting popular study of the human 
body. George Sully & Co. 

Super-Power az an Aid to Progress, by’ 
Guy E. Tripp, chairman, board of direc 
tors, Westinghouse Electric and Manu. 
facturing Company. A collection of 
articles and public addresses. Illustrated. 
G. P. Putnam's Sons. 

Popular Research Narratives, edited by 
Edwin E. Slosson. Fifty stories of dis- 
covery, invention, and research collected 
by the Engineering Foundation. Wil- 
liams & Wilkins Co. 

‘The Binslein Theory of Relativity, by 
Garrett P. Servis. Many phases of ‘this 
little understood subject made plain by 
graphic comparison. Tlustrated, Edwin 
‘Miles Fadman, Inc. 

Science, Old and New, by J. Arthur 
‘Thomson, M.A., LL.D., professor of nat- 
ural history, University of Aberdeen, A 
collection of essays on biological subjects 
by the editor of ““The Outline of Science.” 
G. P. Putnam's Sons. 6 

‘Eyeless Sight, by Jules Romains. Can 
we learn to see with our skin? G. P, 
Putnam's Sons, 


‘Aan ioniny 


S78G-GW2-001S 


Here Are Correct Answers to 


Questions on Page 57 


1, It is the weight of a body compared 
with the same weight of water. ‘Thus the 
average speci ‘of rock is 2.77, 
‘which means that a cubie foot of a 

rock weighs just 2.77 as much as a cubic 
foot of water. 


2. ‘The force that starts the shot forward, 
that is, the force of the explosion, exerts 
‘an equal force backward. ‘This is one of 
the famous laws of motion discovered by 
Sir Isnac Newton; the law that for every 
action there Is an equal and opposite re- 
action. 

3, Possibly, but it has never been done. 
‘There are always a few detached mole- 
ules drifting around in it as gas molecules, 
‘The most perfect vacuum ever made still 
contains about eight billion molecules to 
the eubie inch, 


4, Mainly because some are hotter than 
others. “Fhe hottest ones contain certain 
krateous chemical elements that shine with 
fin intense white light. Phe stars that are 
alittle leas hot shine with « yellowish 
High’ and te coolest stars of ll shine 
with a reddish light 


Oxygen, the same gag tha isin te ale, 
ixyyent makes up nearly 60 per cen 

the Known rocka of the earth, ‘This is not 
helleved to be true of the earth all the 
‘way through. If you take the earth a8. 
riot, the commonest element ixprobably 
Irn, though there i no way of proving 


6. All of the fluids in the body and all of 
Its socretions are more or lesa salty. -Liv- 
ing matter js accustomed to salty solu- 
tions. It the tears were not alt, they 
would hurt the det'cate membranes of 
the eye, 


7, Wheo x great many electrons pileup in 
ne, place, they are likely to Jump sud 
Senly to some other thing that i clone, 
‘Thismakes an electric spark, eis illions 
af eietrona jumping from one place to 
Shother. 


‘Heat is due to the very rapid vibration 
‘of the atoms of matter. For instance, a 
piece of iron is hot when the billions’ of 
Liny’ iron atoms jn it are vibrating very 
rapidly back and forth. It is cold when 
they are not vibrating so rapidly. 


They breathe the water, When we 
reathe. we ‘ou 3 
There ia sled cxyese dlasolved in water 
and the lls of te fab take up this oxy 
fen, just as our lungs take up the oxygen 
or the air. 


10,, Fog is simply cloud close te the earth, 
It is formed whenever moist air gets cool 
enotigh to condense its water molecules 
into small drops. 


11, The gray matter, or what scientists 
cail the “cortex.” ‘This is a thin layer, 
from one-tenth to one-quarter of an inch 
thick, spread over the surface ofthe upper 
part ‘of the brain. The thing that dis- 
Uinguishes ‘man and the higher animals 
from the more lowly ones is that the 
gray matter is on the outside of the brain, 
where it has room to grow. Tn the brains 


of shakes, frogs and other lower animals | 


the thinking part of the brain is on the 
Inside, where any great growth is im- 


So that he will be seen lees casily 
FFienhhe des im thickets of tall pram 
‘The’ stripes look’ so much like the fights 
and shadows on the blades of grass that 
the tiger is very well concealed. 
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The world’s 
biggest coal saver 


Thisis the largest hydro-elec- 
tric generator in the world; 
one of three new giants in- 
stalled by the Niagara Falls 
Power Company. Two mil- 
lion people share in the in- 
creased electric light and 
power supplied by these great 


run labor-savin erators. 
0 ing gen 


for you. This moso- Each of these machines will 


fade mark; the let- Save the equivalent of 700,000 
tials of a friend. tons of coal a year. 
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Ask Your Garageman 
When You Stop for Gas! 


‘When you tank up with gas 
for that long trip ask the garage- 
man about the handy 5-Minute 
‘Vulcanizer. He will tell you that 
he never dreams of traveling 
country roads without carrying 
the convenient Shaler for emer- 
gency roadside repairs. Take 
tip from him, He knows from 
experience that vulcanized 
patches are the only ones 
‘that last. 


Don't forget—there’s no sub- 
stitute for the Shaler for fixing 
tube punctures because there's 
no substitute for vulcanizing 
with heat. It’s quicker than 
changing tubes—and so much 
easier than sticking on tempor- 
ary cold patches that soon loosen 
and come off. That's why more 
than two million motorists use it 
andrecommendittotheirfriends, 


How It Works 


‘The Shaler is very simple and 
easy to use. A special Patched 
Heat Unit is used for each repair, 
Each Unitconsistsof a metal pan 
containing solid foel, witha proce 
of raw rubber attached under 
ath. Stayply clamp a Unit over 
the puncture, and Hight the foe, 


lochs the handsomely 

Scie aeg gale 

Complete 
Outfit 

CostsOnly 
$1.50 


Canad al Pa 


Nature's Super-Power Plant 
(Continned fom page 25) 

For example, not long ago lightning 
traveled down’ the levator cable of = 
tine 2000 fect deep. ‘Two miners who 
were preparing “a. blast” were injured 
Severely’ when a charge of dynamite was 
exploded by the flashy and 28 others at 
the other end of the tunnel were shocked. 

‘About a year ago aman in one of the 
New England states, running for shelter 
from a sudden storm, saw a midden blind- 
ing flash followed "immediately. by a 
terre eraah of thunder, Then he was 
conscious of a peculiar numbness in his, 
hhody. "Phat he had been struck. by light= 
ring, though, did not occur to him unt 
he noticed that his shoes had been torn 
from his feet, 

‘A somewhat similar case is that of 1 
man who was struck while standing under 
it'tree on a farm in New York several 
Years ago. ‘He was knorked unconscious, 
‘one arm was broken and he was badly 
hhurned.” Btrange to nay, Ie was abno- 

| lutely naked when he was found and the 
| seta about hinw was xtrewn with bite of 
| his clothing. 


GCTENCE recogniaen several kinds of 
lightning, although authorities differ 
to whether some types are not 
fal and. merely appear dffere 
Inecause of "the peculiarities of huma 
vision. Zigzag or forked lightning is the 
| mont common type. ‘The trregular pat 
of the discharge is believed to be due 
to the presence of solid. particles und 
lectrical charges that, make a. jagged 
‘course along the path of least resistance, 

‘Sheet lightning, which illuminates 
large areas of the aky without storm, is 
generally believed” to "be merely. the 
reflection of forked lightning from a dis- 
tanee, Band lightoing, «broad ribbon 
Hike stroke, is enused yw rapid nuccon- 
sion of dischargen along x path that has 
ticen' slightly displaced Uy the wind 
bo or Boies lightning is very rare, 

it occurs ata 
| "Bead Tightning, which is described ax 
‘a chain of luminous balls, is another type. 
ot lightning regarding. the existence of 

hich authorities are not agreed, ‘There 
i also St, Elmo's fire, a globular light 
‘observed infrequently on masta’of ships 

Tin addition to all these there are in- 
duced charges—local electrical” disturh 
Snes between metallie bodies, accom 
panying the discharge of lightning near 
hy. These frequently cause fires if im 
flammable material is near, but are not 
frenerally dangerous 90. far as human 
Teings ot animals are concerned, 

‘The vast majority of vietima of light- 
ning are not killed instantly. ‘They are 
tnerely stunned and can be revived by 
the application of artifical regpiration 
and the other firseald measures  com- 
monly employed in cases of drowning 
oF asphysiation.. 

Like many other manifestations of 
the mighty power of Nature, lightning ia 
coming gradually under the control. of 
Science and when the public generally 
Understands the nature of lightning and 
‘the means of avoiding its its 
hazard to buman life and. property’ will 
become virtually extinct. 


COLGATE’ 


Shaving Stick 


“HANDY GRIP"AND REFILL 


or Comfort, 
Convenience, 
and Economy 


‘When we say to you that the Shaving Stick has important advan 
tages over shaving preparations in any other form, we can do so 
without bias, for we manufacture shaving sticks, powder and cream. 

In its attractive nickel box, our “Handy Grip” Shaving Stick is most 
convenient for traveling. It will not crush when packed, and it makes 
a wonderful lather for easy shaving. It is not uncommon for a Colgate 
Shaving Stick to last more than a year in daily use. 

‘The famous “Handy Grip", with a triaie shaving stick 


{in nickel box, sent for 10c. When the trial stick is go 
buy Golgate “Reale” for the price of the soap alone, 25 
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